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ABSTRACT 
The pile head settlement, bearing capacity, resistance distribution (shaft 
resistance and end bearing) and integrity of the bored pile obtained through several 
pile load tests are always different from the theoretical value. The objective of this 
project is to compare various method of determining the ultimate bearing capacity 
(analytical method and numerical method) and to back calculate soil parameters 
based on pile load test results. Therefore, the results of this project will help on 
prevent pile failure in the future as pile failure is a very serious problem among the 
construction work. 
Though find out and modify the parameter that influent the test results, the 
bored pile design can be improved and be more accurate and thus save the 
construction cost. The parameters that affect the test pile results are soil condition, 
skin friction, pile length and etc. There are few data that need to be obtained in order 
to carry out this FYP, there are soil Investigation (S. I. ) results for the project, 
maintained load test (MLT) results, dynamic load test results (PDA) and also bored 
log of the pile. Besides, throughout the whole project, the author will work on 
finding out the ultimate pile bearing capacity, comparison between different types of 
bored pile design method that is widely applied in Malaysia. 
Key words: Ultimate pile bearing capacity, analytical method, numerical method, 
soil parameters, pile load test results. 
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1.1 Background Study 
The project title of this site is Cadangan Merekabentuk, Membina, Melengkap, 
Menyiapkan, Mentauliah dan Menyelenggarakan Kerja-Kerja Infrastruktur Utama 
Dan Kerja-Kerja Satelit Untuk Tambahan Kapus Univeristi Teknologi Mara Di Lot 
Pt. 1567 & Lot Pt. 1568, Mukim Jeram, Daerah Kuala Selangor, Selangor Darul 
Ehsan. Kerja-Kerja Pembangunan Fasa 1- Satelit A&B. 
The construction of the project officially began on January 2007 and is expected to 
be completed on October 2008. While the Soil Investigation works has been begun 
is year 2003 and others lab test has been conducted on the soil samples. Under this 
project, a new branch of University Teknologi Mara will be built at Puncak Alam. 
There are two new faculties will be added which are Faculty of Pharmacy and also 
Faculty of Medical Science. Throughout the project, a turnkey contractor will be 
selected and the turnkey contractor is responsible to design, construct, and complete 
the structures, infrastructure and others miscellaneous works within the 22 months. 
This project has been awarded to a turnkey contractor namely TRI PLC by the 
client, Universiti Teknologi Mara. There are 2 main satellites in this project namely 
Satellite A and Satellite B. The turnkey contractor has appointed WCT Construction 
Company become the main contractor of Satellite B while Jurutera Perunding Zaaba 
has been appointed as the consultant for Satellite B. Pintaras Geotechinics was 
selected by WCT as the geotechnical specialist in this project therefore the job scope 
is on foundation and bore piling works. 
There are 2 main faculties in Satellite B, namely Fakulti Sains Kesihatan (FSK) and 
Fakulti Farmasi(FF). There are 7 buildings to be constructed for Fakulti Sains 
Kesihatan, namely FSK 1,5, FSK 2,3,4, FSK 6 and FSK 7. While for Fakulti 
Farmasi, there are 5 blocks to be constructed namely FF 1, FF 2,3, FF 4, FF5 and 
I 
lastly there is another building namely PSB to be constructed. There are total about 
3000 piles to be constructed. This project began in Jan 2007 and is expected to be 
completed by end of June 2007. The layout of the bored pile for all the blocks can be 
referred to APPENDIX A attached with the progress report. 
For this project, there are just three types of diameter of the bored pile selected in 
order to cater the working load of the structures, which are 450mm, 600mm and 
900mm. The 450mm diameter pile are design to cater working load up to 1200kN , 
while the 600mm diameter bored pile are designed to cater working load up to 
2100kN and the 900mm diameter bored pile are able to sustain working load up to 
5000kN. According to the consultant design, there is not estimate pile length for the 
bore pile; the pile is terminated by using socketing. Socket is the depth of need to be 
drilled after encounter rock layer. 
For 450mm type, the socket length for the pile is 1.5m while for 600mm type, the 
socket length is 3m and lastly, for 900mm type of bore hole, the socket length is 
4.5m. This indicates that the consultant design the pile based on the end bearing and 
ignore the skin friction. 
Figurel-1 Construction Works In Progress at Puncak Alam 
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1.2 Significance of Project 
Soil investigations are carried out before the foundation is designed. The foundation 
is designed based on the results of the S. I. Some design will consider the end 
bearing while for some bored pile design the working load is solely cater by the skin 
friction where the end bearing will not be considered in the design. The factors that 
influent the results of the test pile are skin friction, end bearing, soil condition, 
homogeneity and continuity of the piles. 
The failure of the bored pile can be a very big problem for the construction. 
Remedial work need to be done to resolve the problem. The common remedial work 
carried out include enlarge the pile cap, add 2 piles besides the failure pile which it 
will be abandoned in the future means it will not cater any load. All the remedial 
work not only will cost extra money from the contractor but it will also affect the 
progress of the project where the project might be delayed due to the failure. 
The failure will occur due to the uncertainty of the soil as soil is not homogeneous. 
The soil condition might be differing from one place to another place even though it 
is very near. The soil condition might be less consistent especially in those limestone 
areas where cavity will appear. While for Kenny hill area where the soil condition is 
mainly formed by clayey silt and silty clay, the soil condition is more consistent. By 
carried out this project, it will help the engineer to design the bored pile more 
accurate and avoid failure. 
1.3 Objectives and Scope of Study 
The objective of this project is to compare various method of determining the 
bearing capacity (analytical method and numerical method) and to back calculate 
soil parameters based on pile load test results. The ultimate objective is to figure out 
the governing parameter that affect the theoretical value of the test pile results from 
the field test pile results. 
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Besides, the ultimate bearing capacity of the test pile will be calculated by adapting 
Davisson's method. This is to compare whether the actual ultimate bearing capacity 
meet the satisfaction of the designed ultimate capacity. 
Throughout the project, by doing the comparison between the actual test pile results 
and the theoretical values, the correlation value can be obtained to determine the 
ultimate pile bearing capacity. 
4 
CHAPTER 2 
LITERATURE REVIEW/ THEORY 
2.1 Standard Penetration Test (SPT) 
Standard Penetration Test (SPT) would be an ideal choice of obtaining the important 
designing soil parameters such as, soil internal friction resistant, and shear strength 
(C). In general, the SPT testing is widely used over the world. The test are able to 
obtain the required designing soil parameters C. Es for all kind of soil inclusive 
cohesive clay, and non-cohesive sand materials and varies from soft - hard and loose 
to dense categories respectively. Below is the soil characteristic according to their 
N-value can be categorized as below: 
a. ) For cohesive soil 
Table 1: Soil Characteristics for Cohesive Soil 
N-blows Description 








r - T- 
b. ) For non cohesive soil 
Table 2: Soil Characteristics for non Cohesive Soil 
N-blows Description 
0-4 Very loose 
4-10 Loose 
10-30 Medium dense 
30-50 Dense 
>50 Very dense 
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2.1.1 Rock Quality Designation 
The RQD (Rock Quality Designation) is defined as the cumulative length of core 
pieces longer than 10cm in a run divided by the total length of the core run. The 
total length of core must include all lost core sections. Any mechanical breaks cause 
by the drilling process or in extracting the core from the core barrel should be 
ignored. Core discing due to high stress should not be considered in the RQD 
calculation but noted separately in core logs. RQD should be measured as soon as 
possible after drilling. 
Sum of lengths of core sticks > 10 cm long x 100 
Total length of core run 
Table 3: Rock Mass Classification Based on RQD 
RQD Rock Quality 
Classification 





2.2 Maintained Load Test 
The main objective of the load test is to establish/verify the following for the use in 
the design of working piles which are constructed in soil strata having similar 
geological structure and by adopting similar construction practices: - 
1) To determine/confirm the bearing capacity of bored pile and its 
apportionment into shaft friction for various soils strata (including rock) 
2) To study the behavior of pile settlement under the applied load in tension 
Maintained load test is a test that load to be increased in stages to some multiple in 
stages say 1.5 times to twice of the working load with the time-settlement curve 
recorded in every stage of loading and unloadingFor maintained load test, the pile 
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which to be tested shall be built up to the proposed platform level upon confirmation 
by the consulting engineer as a working test pile. 
Acceptance Criteria for Test Pile 
The performance of the test pile shall be deemed to have satisfied the requirement of 
the Specification if the settlement of the pile head at various stages of loading in the 
Maintained Load Test complies with the requirements given below :- 
(i) At Designed Working Load, the total settlement of the test pile head shall not 
exceed 12.5 mm 
(ii) When loaded to 2 times the Designed Working Load, the total settlement of 
the test pile head shall not exceed 38 mm or 10% of the pile diameter 
whichever is the lower value 
(iii) After removal of the Designed Working Load, the residual settlement shall 
not exceed 6.5 mm 
(iv) After removal of the test load at 2 times the Designed Working Load, the 
residual settlement shall not exceed 25 mm 
Figure 2-1: Static Load Test 
23 Dynamic Load Test (PDA Test) 
Dynamic load test also known as PDA test. The test was conducted to determine the 
static load capacity based on the effort required to drive the pile. Dynamic 
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measurements of force and velocity at the upper end of the pile during the pile 
driving, followed by signal matching procedure, is the most common method for 
dynamic determination of the pile capacity. In addition to bearing capacity, Dynamic 
Load Testing gives information on resistance distribution (shaft resistance and end 
bearing) and evaluates the shape and integrity of the foundation element. 
Figure 2-2: Dynamic Load Test 
2.4 Bored Pile Design 
Piles are relatively long and slender members used to transmit foundation loads 
through soil strata of low bearing capacity to deeper soil or rock strata having a high 
bearing capacity. Mj. Tomlinson (2001) stated that bored piles are piles performed 
by boring a hole into the soil and filling it with concrete. In all forms of bored piles 
the soil is first removed by boring a hole into which concrete is placed hence bored 
piles also known as non-displacement piles. 
For the bored pile design work, basically it can be divided to 2 parts, the first part is 
structural design and the second part is geotechnical design. Structural design is 
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about design the grade of concrete used and diameter of pile to sustain the working 
load while geotechnical design is about design the pile length of the pile. 
2.4.1 Structural Design 
For the structural design, the common practice in the actual construction field is just 
considering 25% of the concrete grade as the allowable concrete stress. For example, 
for concrete G40 (40N/mm2), its allowable concrete stress = 25% * 40 N/mm2 
= 10 N/mm2 
The diameter of the pile can be determined by using the following equation: 
P=f. * As * 0.25 
Where P= working load of the column 
As = area of the pile 
fý = concrete grade 
While for the steel needed, it can be obtained by using the following equation: 
0.95f, As =P 
Where fy=yield strength of steel, 460MPa for high tensile steel 
25OMPa for low tensile steel. 
As = area of steel 
2.4.2 Geotechnical Design 
While for geotechnical design, one of the most commonly design method used (Tan 
& Chow, 2003) is by using the following equation: 
QQ C) su + hrr Or 
ag - Fs Fh 
Qag 
Where 
Qsu + Qbu 
Fg 
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Qag = allowable geotechnical capacity 
Q, u = ultimate shaft capacity =E (f,. *A, ) 
Qbu = ultimate base capacity = fba Ab 
fs 
= unit shaft resistance for each layer of embedded soil 
Jb = unit base resistance for the bearing layer of soil 
= pile shaft area 
Ab = pile base area 
FS = partial factor of safety for shaft resistance = 1.5 
Fb = partial factor of safety for base resistance > 3.0 
Fg = global factor of safety for total resistance (base + shaft) 
In general, the contribution of base resistance can only be used if the piles were 
constructed under dry hole situation while it will be ignored in a wet hole condition 
due to the difficulty of proper base cleaning according to Tan & Chow 2003. 
While the commonly used formulae for skin friction is as follows: 
Qsý = 




tu = coefficient of shaft resistance 
N= SPT N-value 
As = area of contact of pile 
L= pile length 
FOS = factor of safety, normally we assume 2. 
Ks value can be obtained by applying the following formula: 
Ks = (load factor * applied load) / (n * 0.9 * pile length * average N) 
The shaft resistance is assumed as 2.6 (Tan et al., 1998) while Chang & Broms 
(1991) shows that Kbv equals to 30 to 45. In this project, Kbu is assumed as 30. 
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Reese et al. (2006) mentioned that the ultimate bearing capacities are computed by 
use of the following equation: 
Qd =Qf+ Qp = fAs + qAn 
Where 
Qj = total skin friction resistance, lb (kN) 
QP = total end bearing, 1b (kN) 
f= unit load transfer in skin friction (normally varies with depth), kPa 
q= unit load transfer in end bearing (normally varies with depth), kPa 
AP = gross end area of the pile, m2 
A, = side surface area of the pile, m2 
2.5 Davisson's method 
A commonly used method to evaluate pile tests is one suggested by Davisson. The 
advantage of this method is the inclusion of physical pile size (length and diameter) 
in the definition of failure load. This failure load should exceed two times the 
allowable load. 
The offset limit method proposed by Davisson defines the limit load as the load 
corresponding to the settlement, S, resulting from the superposition of the settlement 
Sc, due to the elastic compression of the pile and the residual plastic settlement Sres 
due to relative soil pile shear displacement. The total settlement S can be calculated 
using the empirically derived Davisson's equation (figure 51). 
S=4mm+ D +Se, 
120 
Where: 
Se, = PL/EA. 
Set = The settlement due to the elastic compression of a free standing pile column. 
11 
D= Pile diameter (m). 
I= Pile length (m). 
A= Pile cross section area (m). 
e= Pile Young's modulus (kPa). 
P= Load (kN). 
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METHODOLOGY/ PROJECT WORK 
3.1 Methodology 
In this chapter, the author will describe about how the project was carried out and 
the methodology of the project. Besides, the site condition at Puncak Alam with be 
described more details with the help of visual aids such as small map. 
3.1.1 Data Collection 
This is an analysis-based project. Therefore, it is important to obtain 
sufficient information for the ease of work. The first step of doing this 
project is data collection. First of all, decide which site to be chosen as case 
study. In this project, the project UiTM at Puncak Alam has been selected. 
After that, gather all the relevant data which are: 
i. Static Load Test (Maintain Load Test) Results- indicates the pile 
head settlement of bored piles. The load-settlement curve can be 
derived from the results. 
ii. Soil Investigation Reports- conducted through Standard Penetration 
Test (SPT) and the SPT-N values is an indicator the hardness of the 
soil. 
iii. Soil condition- able to know what is the type of soil in the site. In 
this project, the soil is mainly form by sandy silt, siltstone and 
sandstone. 
iv. Water level- water level is important because if the water level is 
high wet hole construction method is applied while dry hole method 
is applied in this project due to low water level. 
v. Pile design method or spreadsheet- consultant's design method is 
necessary so that comparison and analysis work can be done. 
vi. Pile location- indicates the actual pile location on site. 
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vii. Method statement for the pile test- the procedure of how the load 
test is conducted is important to see that is there any human errors in 
the process. 
3.1.2 Summarization of Data 
After the data collection, the next step is to input all the data into softcopy 
and input them into computer for the ease of analysis work. Therefore, from 
the data obtained, several graphs, charts and table were plotted. For example, 
load-settlement curve were plotted for the test pile results so that it is easier 
for comparison work. While for the soil investigation reports, graphs of SPT- 
N value and RQD are plotted. The results and summary of the soil 
investigation results can be referred in APPENDIX B. Besides, the 
comparison between the test pile results of both Fakulti Sains Kesihatan and 
also Fakulti Farmasi was attached in APPENDIX C. 
3.1.3 Drawing of Site Condition 
The layout for the site is drawn in this stage. Locations of the borehole are 
put in the drawing so that easy for analysis work. The borehole location will 
be attached in the APPENDIX D. There are total of 12 boreholes has been 
conducted for this project since year 2003. All the boreholes were conducted 
randomly and scattered at the site to obtain more accurate results. 
3.1.4 Pile design 
The following step is to calculate the bearing capacity of the pile. The 
method used has been described clearly in the literature review. Several pile 
design methods have been studied in order to obtain a more precise 
calculation and have a better understanding about geotechnical works. The 
details of the pile design can be found in Chapter 4, which is results and 
discussion. For this project, the design method used by the consultant, 
Jurutera Perunding Zaaba was only end bearing was taking into 
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consideration to cater the entire working load which means that the skin 
friction has been ignored during the calculation. The consultant's pile design 
sheet has been attached in APPENDIX E. 
3.1.5 Calculation of Ultimate Pile Capacity 
To obtain the ultimate pile capacity, P u, Davisson's method is chosen. The 
interception point between the Davisson's criterion and the load-settlement 
curve is the ultimate pile capacity. PL/EA needs to be calculated in order to 
obtain the offset of the line. The sample of the calculation of ultimate pile 
capacity will be discussed in chapter 4, results and discussion. After that, the 
graph of load-settlement curve and the Davisson criterion will be attached in 
the APPENDIX F. The interception point between the Davisson's criterion 
with the second load cycle is the ultimate pile bearing capacity. The pile 
failure considered occurs if the load applied exceeds the limitation. In most 
of the pile in this project, the Davisson's criterion did not intercept with the 
second load cycle therefore pile failure did not occur. Hence, the author 
extended both the Davisson's criterion and also the load cycle manually so 
that estimated ultimate bearing capacity can be obtained. 
3.1.6 Comparison of Different Assumptions Used Bored Pile Design Method 
There are several types of bored pile design method commonly used in 
Malaysia. In this session, the author will short listed few bored pile design 
method which are commonly applied by the consultant. Besides, the author 
will do a comparison between the assumptions used during the design 
procedure and from there figure out that what are the difference and outputs 
of each assumption used. The author also able to conclude that which 
assumption is more conservative and which one is more cost-saving. In this 
session, the author has computed his own design by applying different 
assumptions of SPT-N value. The results of the calculation will be discussed 
in details in chapter 4. The calculation of the bored pile design is attached in 
APPENDIX G. 
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3.1.7 Find out the conclusion 
From the information obtained, analysis work will be done and conclusion 
will be done based on the results. Besides, the author will also suggest few 
recommendations and also improvement can be applied in the bored pile 
design. 
3.2 Tools/ Equipments Used 
The tools and equipment which are required in this Final Year Project are a 
Windows based PC together with the programs such as Microsoft Office; equipment 
needed basically would be data from on site results as well as from the internet and 
other references. Microsoft Office programs include Microsoft Word used to type 
reports, Microsoft Excel to draw graphs and rearranging of data. Besides, AutoCAD 
also important software in order to carry out this project as it is used to draw the site 
layout, borehole locations and others miscellaneous. 
3.3 Site Condition and Layout 
Puncak Alam is location about 30km from Shah Alam and about 30km from Meru. 
The new UiTM is chosen to be constructed at Puncak Alam. The small map of the 
location of the site has been attached at the following page while the location for the 
borehole that use for S. I. is attached in APPENDIX D. 
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Figure 3-1: Site Map 1 
Figure 3-2: Site Map 2 
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CHAPTER 4 
RESULTS AND DISCUSSION 
4.1 Soil condition 
From the S. I. report, the soil condition in this site is mainly formed by 3 types of 
soil, which are silt, clay and also sand. Silt is found on the top of the soil layer while 
very stiff or hard sandy silt will be encountered on the next layer which range from 
R. L. 70m to R. L. 50m. Besides, the soil condition of the site also formed by some 
clay layer. Generally, high organic content was observed for the overburden 
materials. 
As mentioned before, there is no design length in this project; the design of piles are 
pile to set which means all the piles are terminated based on socketing. There fore, 
hard layer and rock are found in this side. The hard layer is normally detected at 
about I Om below ground level. Besides, for some boreholes, rocks are encountered 
during the soil investigation. Moderately weathered weak interbedded sandstone and 
siltstone are found in this site. Besides, the siltstone is very poor. The particular S. I. 
results can be referred to APPENDIX B in APPENDICES. 
There are total of 12 borehole carried out in Satellite B, the location of the borehole 
are attached in APPENDIX D at the APPENDICES. Table 4 and Table 5 contained 
information of the summary of the results for the soil investigation conducted in the 
site. In Table 4, there is no limitation for the N value. While in Table 5, the 
maximum SPT-N value taken into consideration is just 50 blows. 
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Table 4: Summary of S. I. Results (No Limitation) 
B. H. 1 2 3 4 5 6 7 8 9 10 11 12 
R. L(m) 72.836 69.333 71.857 53.728 65.246 69.324 80.342 80.342 66.021 76.535 88.212 54.859 
W. L(m) 63.636 63.833 64.257 42.198 56.046 68.424 - - 66.021 71.285 81.672 48.119 
W. L(BGL) 9200 5.500 7.600 11.530 9.200 0.900 NIL NIL 0.000 5.250 6.540 6.740 
LocaHon FSK 2,3,4 FSK 2,3,4 FSK 6 FSK 7 PSB FSK 1,5 FF 1 FF 3 FF 3 FF 4 FF 4 
P. C. O. L 62.625 62.625 71.725 61.525 62.125 63.025 62.275 67.075 67.075 64.085 64.085 
Empty 
sorg(m) 10.211 6.708 0.132 0 3.121 6.299 18.067 0 9.460 24.127 0 
0.0 0 0 0 0 0 0 0 0 0 0 0 0 
13 17 14 15 23 4 17 21 0% 40 9 375 29 
3A 11 40 25 16 5 41 50 0% 42 26 250 28 
43 13 41 46 53 40% 120 50 46% 38 58 214 28 
6.0 83 33 44 55 50% 250 214 29% - 58 130 70 
73 111 41 45 214 27% 250 231 35% 111 167 250 88 
9.0 21 111 51 250 29% 273 250 41% 177 22 111 88 
10.5 32 214 158 42% 29% 375 214 0% 158 25% 16% 86 
12.0 79 250 143 0% R(4.5-12.0) 333 200 20% 64 0% 23% 231 
13.5 61 250 143 0% 429 231 0% 177 0% 82% 375 
15.0 250 214 64 36% 1500 0% 27% 250 R(11.0-15.0) 20% 25% 
16.5 E08(15.135) EOB(15J00) 64 10% EO8(15.085) 10% 36% EO8(15.125) 13% 0% 
18.0 79 0% 10% 45% 14% R(15.0"18.0) 
19.5 81 R(10.5-19.0) 0% R(1.5-19.5) 16% 
21.0 94 0% 16% 
22.5 94 0% 16% 
24.0 300 0% 16% 
25.5 300 0% 16% 
27.0 EOB(25.605) R(15.0-26.0) 16% 
283 16% 
30.0 R 105-30.0 
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Table 5: Summary of S. I. Results (SPT-N Value limited to 50 blows) 19 
B. H. 1 2 3 4 5 6 7 8 9 10 11 12 
R. L(m) 72.836 69.333 71.857 53.728 65.246 69.324 80.342 80.342 66.021 76.535 88.212 54.859 
W. L(m) 63.636 63.833 64.257 42.198 56.046 68.424 - - 66.021 71.285 81.672 48.119 
W. L(BGL) 9200 5.500 7.600 11.530 9.200 0.900 NIL NIL 0.000 5.250 6.540 6.740 
Location FSK 2,3,4 FSK 2,3,4 FSK 6 FSK 7 PS8 FSK 1,5 FF 1 PF 3 FF 3 FF 4 FF 4 
P. C. O. L 62.625 62.625 71.725 61.525 62.125 63.025 62.275 67.075 67.075 64.085 64.085 
Empty Bore 10.211 6.708 0.132 0 3.121 6.299 18.067 0 9.460 24.127 0 
m 
0.0 0 0 0 0 0 0 0 0 0 0 0 0 
1.5 17 14 15 23 4 17 21 0% 40 9 50 29 
3.0 11 40 25 16 5 41 50 0`70 42 26 50 28 
4.5 13 41 46 50 40% 50 50 46% 38 50 50 28 
6.0 50 33 44 50 50% 50 50 29% - 50 50 50 
7.5 50 41 45 50 27% 50 50 35% 50 50 50 50 
9.0 21 50 50 50 29% 50 50 41% 50 22 50 50 
10.5 32 50 50 42% 29% 50 50 0% 50 25% 16% 50 
12.0 50 50 50 0% R(4.5-12.0) 50 50 20% 50 0% 23% 50 
13.5 50 50 50 0% 50 50 0% 50 0% 82% 50 
15.0 50 50 50 36% 50 0% 27% 50 R(11.0-15.0) 20% 25% 
16.5 EOB(15.135) EOB(15.700) 50 10% EOB(15.085) 10% 36% EO8(15.125) 13% 0% 
18.0 50 0% 10% 45% 14% R(15.0-18.0) 
19.5 50 R(10.5-19.0) 0% R(1.5-19.5) 16% 
21.0 50 0% 16% 
22.5 50 0% 16% 
24.0 50 0% 16% 
25.5 50 0% 16% 




4.2 Ground Water Level 
The water level is differing for each borehole and for some boreholes water level is 
not detected ever though the soil investigation has been carried out until 26m below 
ground level. Nevertheless, the average water level is detected at R. L. 60m which is 
about 15m to 20m below ground level. Therefore, dry hole method will be used for 
the bored pile construction as water will not seek inside the hole as the length of the 
bored pile is about lOm to 15m below ground water level. 
43 Bored Pile Calculation 
While referring to the bored pile design, the factor of safety used is 2.5 for each 
design. The design is based on the S. I. report obtained previously. The grade of 
concrete used for design is 30N/mm2 while during the construction concrete grade 
35N/mm2 is used. The design concrete grade is always 1 grade lower than the actual 
concrete grade used in site in a safe side. 
From the calculation, the Allowable Carrying Capacity for 450mm diameter bored 
pile, 600mm diameter bored pile and 900mm diameter bored pile were 1529kN, 
2547kN and 5975kN respectively which is higher than the required working load, 
which were 1200kN for 450mm diameter bored pile, 2100kN for 600mm diameter 
bored pile and 5000kN for 900mm diameter bored pile. The calculation for the 
bored pile design for geotechnical part is attached in APPENDIX E. These were the 
design pile load by the consultant but when the test piles have been carried out, there 
were a significant difference between the design pile loads with the actual pile load. 
4.4 Test Pile Results 
The recorded pile head settlements for I" cycle range from I mm to 5mm as 
compared to the allowable settlement of 12.50mm as stated in the specification 
while the recorded pile head settlements for 2nd cycle range from 3mm to 12 mm as 
compared to the total allowable settlement of 38.00mm. 
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From the results of the above test, it is concluded that the performance of the pile is 
satisfactory up to 2.0 times the working pile with its maximum settlement well 
within the acceptable limit. This indicates that the design is sufficient to carry the 
designated load up to 2 times working load. The summary of test pile records and 
the comparison between the tests pile results are attached in APPENDIX C at the 
APPENDICES. 
While for the PDA test conducted in FSK 7, for test load of 240 tons, the pile head 
settlement varies from 5.35mm to 6.69mm. While for the test load of 420 tons, the 
pile head settlement differs from 4.49mm to 7.75mm. The pile head settlements are 
still stay within the allowable limit. The summary of the PDA results can be referred 
at APPENDIX H. 
From the observation, all the test pile fulfills the load test criteria and no failure 
notice from the test pile results according to the criteria proposed (through field 
results). Generally, the settlements for 2nd cycle of the load test are maintained 
within 6mm to 11 mm for Fakulti Farmasi. While for the Fakulti Sains Kesihatan the 
settlement for the 2°d cycle of load test are maintained within 7mm to l2mm. The 
settlement in block PSB are larger compared to both test piles in block FSK and FF 
where for P-183 in PSB the settlement of second cycle reached 18mm. 
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Figure 4-1: Sample of Load Settlement Curve 
Form the load-settlement curve, it is noticed that as the applied load is increased, the 
settlement of the pile increase also. While the settlement is reduce during the 
unloading process. When the unloading load reach is completed, the final settlement 
is known as residual settlement. In this project, the working load applied to the pile 
for testing purpose is up to 2 times of working load. Therefore 2 load-settlement 
curve will be obtain where for the first cycle only I time of working load is applied 
to the test pile which for the second time of cycle, two time of the working load is 
applied to the test pile. 
4.5 Ultimate Pile Bearing Capacity 
Several different methods have been proposed to interpret the load-settlement curve. 
Nevertheless, these methods often produce significantly different results. For 
example, (Fellenius, 1980) used nine different methods to analyze the results of a 
static load test and found that the computed ultimate capacity varied from 362k to 
470k. 
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In this project, Davisson's method was chosen in order to obtain the ultimate pile 
capacity amongst all the method. This is because Davisson's (1973) method is one 





Where B= diameter pile (mm) 
P= Applied load (kN) 
L= pile length 
A= foundation cross-section area 
E= foundation modulus of elasticity 
The calculation for E is shown as below: 
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Figure 4-2: Spreadsheet to Obtain Elasticity of Pile 
This spreadsheet showed the elasticity of pile for 900mm is 29643886kN/m2. The 
concrete grade used for design is 35N/mm2 while for the 900mm diameter bored 
pile, the no of reinforcement is 21T20. Besides, the calculation of elasticity for 
600mm and 450mm diameter pile were attached in APPENDIX F. 






After the elasticity for the pile has been obtained, it is used to obtain the elastic 
shortening of the pile. After the Davisson's method has been applied to all the test 
pile results, there are only two test piles that show that the Davisson's criterion is 
intercept with the load settlement curve. The interception point is also the ultimate 
capacity of the pile. Mean while, as the interception occur, it indicated that the pile 
has `failed' as it exceed the ultimate pile capacity. Below is the sample of the load 




TABLE I- SUMMARY OF LOAn TEST RESLU_TS FOR VTP FF1- Piz 
UiTM " Prme k Alam DATE OF TESTING 511012007 
FF1-P67 VORKJNGLOAD 5000 KN 
900mm Diameter Bored Pie TEST LOAD 10000 KN ( 2.0 times j 
Load Stade 
7 
Apdied Laod Actual Holding Time 
ur its 








0 0 1 hour 0.000 0.000 IL500 Load test commenced at 10: 15 on 
25 1250 1 hour 1.990 0.679 12.179 May 10,2007 
50 2500 1 hour 3.497 1358 12.858 
75 3750 lhour 5.062 2.037 13.537 
100 5000 thour 7.080 2.716 14.216 Maintained for 1 hour 
75 3750 30 miss 7.090 2.037 13.537 
50 2500 30 mns 6.427 1358 12.858 
25 1250 30 mns 5.535 0.679 12.179 
0 0 30 mns 3235 0.000 11500 End of Ist cycle 
2nd Cade 
0 0 0 3235 0.000 11.500 2nd coole commenced at 16: 45 or 
50 2500 1 hour 5.445 1358 12.858 May 10,2007 
100 5000 Ihour 8.802 2.716 14.216 
125 6250 lhour 11,495 3.395 14.895 
150 7500 1 hour 13.780 4.074 15.574 
175 8750 1 hour 15.880 4.753 16253 
200 10000 48 hours 19.492 5.433 16.933 Maintained for 48 hours 
175 8750 30 mins 19.470 4.753 16253 
150 7500 30 mns 19.432 4.074 15.574 
125 6250 30 mns 18.345 3.395 14.895 
100 5000 30 coins 17.415 2.716 14.216 
50 2500 30 mns 12.490 1.358 12858 
0 0 3 hours 5.710 0.000 11.500 End of 2nd cycle 
Concrete = 
Grade 
35 Nfmm2 :=a" 51120 mm 
tt5 mm 
29643666 Minn' Pie Diameter D 900 mm 
A=0.636172512 m' _ 35.43307067 in 
L= 10.246 m 
Figure 4-3: Summary of Load Test Results for WTP FF1- P67 
After applied the Davisson's method in order to find out the ultimate pile capacity of 
the test pile, there are only two piles where the ultimate pile capacity can be 
obtained. In another word, these piles face failure when the static load test has been 
carried out the pile. The two piles are location at block FFl and block PSB 
respectively. While for the rest test piles, the line of Davisson's criterion did not 
intercept with the load-settlement curve. This indicates that the pile is safe and 
sufficient to cater the load during static load test. 
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Ultimate Pile Capacity FF1- P67 
Applied Load, P )kN) 





--. -? n(Iycli" lsli`'ili" -- Da": c, xtn', Cnlcnon 
Figure 4-4: Ultimate Pile Capacity For FFl-P67 
From this chart, the ultimate pile capacity obtained is 8700kN. The interception 
occurs in the second cycle of the load test where maximum of 10000kN load were 
tested. 
Ultimate Pile Capacity PSB P183(600mm) 
Pile Length =10.775m 
Applied Load, P (kN) 
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Figure 4-5: Ultimate Pile Capacity For PSB-P183 
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From this chart, the ultimate pile capacity obtained is 3900kN. The interception 









Ultimate Pile Capacity FF5 - P33(600mm) 
Pile Length =12.425m 
Applied Load, P (kN) 
0 1,000 2,000 3,000 4.000 5.000 6.000 7,000 8.000 9.000 10,000 
1 2nd t,,!, Il,;, I, " 
Figure 4-6: Graph of Load-Settlement Curve 
This graph showed that the Davission's Criterion is not intercept with both cycle of 
the load-settlement curve. In another word, this indicates that the pile has not been 
tested up to the ultimate pile capacity. In order to obtain the estimated ultimate 
bearing capacity, the author extended the load settlement curve manually until it 
intercept with the Davisson's criterion. Therefore, the values obtained from this 
method are just anticipation figures. The anticipation figures were obtained so that 
comparison between actual ultimate pile bearing capacity with design ultimate pile 
bearing capacity can be done. 
27 
Table 6: Summary of Ultimate Bearing Capacity 
Pile Diameter 
(mm) 










450 FF4-P236 1200 1529 3500 
450 FF4-P275 1200 1529 4400 
450 FSK1,5-P44 1200 1529 4600 
600 FF5-P33 2100 2547 6100 
600 FF5-P85 2100 2547 9000 
600 FSK6-P307 2100 2547 8600 
600 FSK7-P40 2100 2547 5800 
600 FSK7-P370 2100 2547 5000 
600 PSB-P138 2100 2547 6100 
600 PSB-P183 2100 2547 3900 
900 FF1-P28 5000 5975 15100 
900 FF1-P67 5000 5975 8900 
900 FF2-P184 5000 5975 13900 
800 FF2-P472 5000 5975 17500 
900 FF3-P234 5000 5975 12800 
900 FSK1,5-P470 5000 5975 19000 
900 FSK2,3,4-P200 5000 5975 18400 
900 FSK2,3,4-P387 5000 5975 19200 
900 FSK6-P74 5000 5975 11000 
4.6 Pile Length Estimation and Criteria 
During this stage, the estimation of pile length has been conducted by referring to 
the following equation based on the soil investigation reports obtained: 
P- Ks*N*As*L 
FOS 
Where P= working load 
Ks = coefficient of shaft resistance 
N= SPT N-value 
As = area of contact of pile 
L= pile length 
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Some assumptions were made. For example, for the calculation of geotechnical 
capacity in soil, skin friction is considered with Ks = 2.5 kN/m2 and end bearing 
with Kb = 30 kN/m2 by using the empirical formulae. Besides, the maximum SPT N 
value for the calculation purposes is limited to N50, in another words, the maximum 
N value will be considered is 50 blows although the actual condition might be 
higher. 
While the safety factor for both the skin friction and end bearing are taken as 2. 
Nevertheless, another calculation where the safety factor is assumed as I is done to 
compare the results between the affect of different safety factor towards the overall 
design. While for the RQD, it is assumed in SPT-N value as N50 in the calculation. 
The unit of the outcome is in kN (kilo Newton). 
4.7 Pile Length Calculation 
In this part, the two nearest S. I. bore hole of each test pile will be identified. As 
mentioned earlier, the pile length is calculated based on the soil investigation report, 
therefore, for each test pile, there are two estimated pile length obtained. This is 
because that the soil stratum might be different for different places although there 
are just nearby. This step can help to obtain more accurate results as comparison can 
be done between the two results. 
Since there are 19 test piles conducted, it will be too lengthy if all the calculation is 
allocated in this section. Therefore, for the ease of presentation, only test piles from 
three blocks are chosen and the calculation will be shown in the following pages. 
While the calculation of pile length for the remaining test pile can be referred in the 
APPENDIX G. The two blocks chosen were: 
" FSK 6- P74 & P307 
" F71-P28 & P6 
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Table 7: Pile Length Calculation for FSK6 - P74 based on BH3 (FOS=2) 
Project : Piling Works - FSK6-P74 
Title: Pile Length Estimation 
Based on BH3 




Safe :2 Skin Friction 
Factor of 
Safety :2 (End Bearing) 




EGL., RL: 71.857 m 
C. O. L.: 71.725 m 
Empty 
Bore : 0.132 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe 
Pile 





Depth RL (m) m Values Ks as, al Qb kN Qs + Qb kN 
0.0 71.725 0.0 0 2.5 0 0 0 
1.5 70.2 1.5 15 2.5 40 143 183 
3.0 68.7 3.0 25 2.5 141 239 380 
4.5 67.2 4.5 46 2.5 342 439 781 
6.0 65.7 6.0 44 2.5 551 420 971 
7.5 64.2 7.5 45 2.5 773 429 1203 
9.0 62.7 9.0 50 2.5 1022 477 1500 
10.5 61.2 10.5 50 2.5 1276 477 1753 
12.0 59.7 12.0 50 2.5 1532 477 2009 
13.5 58.2 13.5 50 2.5 1789 477 2266 
15.0 56.7 15.0 50 2.5 2048 477 2525 
16.5 55.2 16.5 50 2.5 2308 477 2785 
18.0 53.7 18.0 50 2.5 2569 477 3046 
19.5 52.2 19.5 50 2.5 2831 477 3308 
21.0 50.7 21.0 50 2.5 3093 477 3570 
22.5 49.2 22.5 50 2.5 3355 477 3832 
24.0 47.7 24.0 50 2.5 3617 477 4095 
25.5 46.2 25.5 50 2.5 3880 477 4357 
27.0 44.7 27.0 50 2.5 4143 477 4621 
28.5 43.2 28.5 50 2.5 4407 477 4884 
30.0 41.7 30.0 50 2.5 4670 477 5147 ok 
31.5 40.2 31.5 50 2.5 4934 477 5411 ok 
Pile 
Length = 29.17 m 
= 29.50 m 
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Table 8: Pile Length Calculation for FSK 6- P307 based on BH3 (FOS=2) 
Project : Piling Works - FSK6-P307 
Title: Pile Length Estimation 
Based on B 3 




Safety :2 (Skin Friction) 
Factor of 
Safety :2 (End Bearing) 
Kb : 30.00 (End Bearing) 
Date: 30-Jan-08 
Pile : FSK6-P307 
EGL., RL: 71.857 m 
C. O. L.: 70.925 m 
Empty 
Bore : 0.932 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe 
Pile 






Depth RL m m Values Ks Qs, all Qb kN kN 
0.0 70.925 0.0 0 2.5 0 0 0 
1.5 69.4 1.5 15 2.5 27 64 90 
3.0 67.9 3.0 25 2.5 94 106 200 
4.5 66.4 4.5 46 2.5 228 195 423 
6.0 64.9 6.0 44 2.5 368 187 554 
7.5 63.4 7.5 45 2.5 515 191 706 
9.0 61.9 9.0 50 2.5 682 212 894 
10.5 60.4 10.5 50 2.5 850 212 1062 
12.0 58.9 12.0 50 2.5 1021 212 1233 
13.5 57.4 13.5 50 2.5 1193 212 1405 
15.0 55.9 15.0 50 2.5 1366 212 1578 
16.5 54.4 16.5 50 2.5 1539 212 1751 
18.0 52.9 18.0 50 2.5 1713 212 1925 
19.5 51.4 19.5 50 2.5 1887 212 2099 
21.0 49.9 21.0 50 2.5 2062 212 2274 ok 
22.5 48.4 22.5 50 2.5 2237 212 2449 ok 
Pile 
Length = 19.51 m 
20.00 m 
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Table 9: Pile Length Calculation for FF1- based on BH 6 (FOS=2) 
Project : Piling Works - FF1-P28 & P67 
I Title: Pile Length Estimation 






Safety :2 (Skin Friction) 
Factor of 
Safety :2 (End Bearing) 
Kb : 30.00 (End Bearing) 
Date: 30-Jan-08 
FF1-P28 & 
Pile : P67 
EGL., RL 
. 69.324 m 
C. O. L.: 62.275 m 
Empty 
Bore : 7.049 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe 
Pile 






Depth RL (m) m Values Ks as, all Ob kN as + Qb kN 
0.0 62.275 0.0 0 2.5 0 0 0 
1.5 60.8 1.5 50 2.5 133 477 610 
3.0 59.3 3.0 50 2.5 353 477 831 
4.5 57.8 4.5 50 2.5 596 477 1074 
6.0 56.3 6.0 50 2.5 848 477 1325 
7.5 54.8 7.5 50 2.5 1104 477 1582 
9.0 53.3 9.0 50 2.5 1363 477 1840 
10.5 51.8 10.5 50 2.5 1624 477 2101 
12.0 50.3 12.0 50 2.5 1885 477 2362 
13.5 48.8 13.5 50 2.5 2147 477 2624 
15.0 47.3 15.0 50 2.5 2410 477 2887 
16.5 45.8 16.5 50 2.5 2673 477 3150 
18.0 44.3 18.0 50 2.5 2936 477 3413 
19.5 42.8 19.5 50 2.5 3200 477 3677 
21.0 41.3 21.0 50 2.5 3464 477 3941 
22.5 39.8 22.5 50 2.5 3728 477 4205 
24.0 38.3 24.0 50 2.5 3992 477 4469 
25.5 36.8 25.5 50 2.5 4256 477 4733 
27.0 35.3 27.0 50 2.5 4520 477 4997 
28.5 33.8 28.5 50 2.5 4785 477 5262 ok 
30.0 32.3 30.0 50 2.5 5049 477 5526 Ok 
Pile 
Length = 27.02 M 
27.50 M 
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Table 10: Pile Length Calculation for FF1- Based on BH 7 (FOS--2) 
Project : Piling Works - FF1-P28 & P67 
Title: Pile Length Estimation 










Safety :2 (End Bearing) 
Kb : 30.00 (End Bearing) 
Date: 30-Jan-08 
FF1-P28 & 
Pile : P67 
EGL., RL 
. 80.342 m 
C. O. L.: 62.275 m 
Empty 
Bore : 18.067 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe 
Pile 






Depth RL (m) m Values Ks Qs, all Qb kN Qs + Qb kN 
0.0 62.275 0.0 0 2.5 0 0 0 
1.5 60.8 1.5 50 2.5 133 477 610 
3.0 59.3 3.0 50 2.5 353 477 831 
4.5 57.8 4.5 50 2.5 596 477 1074 
6.0 56.3 6.0 50 2.5 848 477 1325 
7.5 54.8 7.5 50 2.5 1104 477 1582 
9.0 53.3 9.0 50 2.5 1363 477 1840 
10.5 51.8 10.5 50 2.5 1624 477 2101 
12.0 50.3 12.0 50 2.5 1885 477 2362 
13.5 48.8 13.5 50 2.5 2147 477 2624 
15.0 47.3 15.0 50 2.5 2410 477 2887 
16.5 45.8 16.5 50 2.5 2673 477 3150 
18.0 44.3 18.0 50 2.5 2936 477 3413 
19.5 42.8 19.5 50 2.5 3200 477 3677 
21.0 41.3 21.0 50 2.5 3464 477 3941 
22.5 39.8 22.5 50 2.5 3728 477 4205 
24.0 38.3 24.0 50 2.5 3992 477 4469 
25.5 36.8 25.5 50 2.5 4256 477 4733 
27.0 35.3 27.0 50 2.5 4520 477 4997 
28.5 33.8 28.5 50 2.5 4785 477 5262 ok 
30.0 32.3 30.0 50 2.5 5049 477 5526 ok 
Pile 
Length = 27.02 M 
= 27.50 M 
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Besides, calculations where the safety factor for both skin friction and end 
bearing were taken as I were computed. Below are some of the design spreadsheets 
for the calculation. 
" FSK 6- P74 & P307 
" FF1-P28 & P6 
Table 11: Pile Length Calculation for FSK 6- Based on BH 3 (FOS=1) 
Project : Piling Works - FSK6-P74 
Title: Pile Length Estimation 






Safety :1 (Skin Friction) 
Factor of 
Safety :1 (End Bearing) 
Kb : 30.00 (End Bearing) 
Date: 30-Jan-08 
FSK6- 
Pile : P74 
EGL., RL 
71.857 m 
C. O. L.: 71.725 m 
Empty 
Bore : 0.132 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe 
Pile 






Depth RL (m) m Values Ks Qs, all Qb kN Qs + Ob kN 
0.0 71.725 0.0 0 2.5 0 0 0 
1.5 70.2 1.5 15 2.5 80 286 366 
3.0 68.7 3.0 25 2.5 283 477 760 
4.5 67.2 4.5 46 2.5 684 878 1562 
6.0 65.7 6.0 44 2.5 1103 840 1942 
7.5 64.2 7.5 45 2.5 1546 859 2405 
9.0 62.7 9.0 50 2.5 2045 954 2999 
10.5 61.2 10.5 50 2.5 2551 954 3506 
12.0 59.7 12.0 50 2.5 3063 954 4017 
13.5 58.2 13.5 50 2.5 3578 954 4533 
15.0 56.7 15.0 50 2.5 4097 954 5051 ok 
16.5 55.2 16.5 50 2.5 4617 954 5571 ok 
Pile 
Length = 14.86 m 
a 15.00 m 
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Table 12: Pile Length Calculation for FSK 6- Based on BH 3 (FOS=1) 
Project : Piling Works - FSK6-P307 
Title: Pile Length Estimation 









1 (Skin Friction) 
1 (End Bearing) 
Kb : 30.00 (End Bearing) 
Date: 30-Ja n-08 
Pile : FSK6-P307 
EGL., RL 
. 71.857 m 
C. O. L.: 70.925 m 
Empty 
Bore : 0.932 m 
Notes : Ns and Ks taken as averaqe values from top of pile level to specific length required. 
Pile toe 
Pile 






Depth RL (m) m Values Ks Qs, all Qb kN Os + Qb kN 
0.0 70.925 0.0 0 2.5 0 0 0 
1.5 69.4 1.5 15 2.5 53 127 180 
3.0 67.9 3.0 25 2.5 188 212 401 
4.5 66.4 4.5 46 2.5 456 390 846 
6.0 64.9 6.0 44 2.5 735 373 1108 
7.5 63.4 7.5 45 2.5 1031 382 1413 
9.0 61.9 9.0 50 2.5 1363 424 1787 
10.5 60.4 10.5 50 2.5 1701 424 2125 ok 
12.0 58.9 12.0 50 2.5 2042 424 2466 ok 
Pile 
Length = 10.39 m 
10.50 m 
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Table 13: Pile Length Calculation for FF 1- Based on BH 6 (FOS=1) 
f Project : Piling Works - FF1-P28 & P67 
Title: Pile Length Estimation Date: 30-Jan-08 Title: Pile Length Estimation 









1 (Skin Friction) 
1 (End Bearing) 
Kb : 30.00 (End Bearing) 
FF1-P28 & 
Pile : P67 
EGL., RL 
69.324 m 
C. O. L.: 62.275 m 
Empty 
Bore : 7.049 m 
Notes : Ns and Ks taken as averaqe values from top of pile level to specific length required. 
Pile toe 
Pile 






Depth RL (m) m Values Ks Os, all Qb kN Qs + Ob kN 
0.0 62.275 0.0 0 2.5 0 0 0 
1.5 60.8 1.5 50 2.5 265 954 1219 
3.0 59.3 3.0 50 2.5 707 954 1661 
4.5 57.8 4.5 50 2.5 1193 954 2147 
6.0 56.3 6.0 50 2.5 1696 954 2651 
7.5 54.8 7.5 50 2.5 2209 954 3163 
9.0 53.3 9.0 50 2.5 2726 954 3681 
10.5 51.8 10.5 50 2.5 3247 954 4201 
12.0 50.3 12.0 50 2.5 3770 954 4724 
13.5 48.8 13.5 50 2.5 4294 954 5248 ok 
15.0 47.3 15.0 50 2.5 4819 954 5774 ok 
Pile 
Length = 12.79 m 
13.00 m 
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Table 14: Pile Length Calculation for FF 1- Based on BH 6 (FOS=1) 
Project : Piling Works - FF1-P28 & P67 
Title: Pile Length Estimation 







1 (Skin Friction) 
1 (End Bearing) 
Date: 30-Jan-08 
FF1-P28 & 





Kb : 30.00 (End Bearing) 
C. O. L.: 62.275 m 
Empty 
Bore : 18.067 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required 
Pile toe 
Pile 






Depth RL (m) m Values Ks Qs, all Qb kN Qs + Qb kN 
0.0 62.275 0.0 0 2.5 0 0 0 
1.5 60.8 1.5 50 2.5 265 954 1219 
3.0 59.3 3.0 50 2.5 707 954 1661 
4.5 57.8 4.5 50 2.5 1193 954 2147 
6.0 56.3 6.0 50 2.5 1696 954 2651 
7.5 54.8 7.5 50 2.5 2209 954 3163 
9.0 53.3 9.0 50 2.5 2726 954 3681 
10.5 51.8 10.5 50 2.5 3247 954 4201 
12.0 50.3 12.0 50 2.5 3770 954 4724 
13.5 48.8 13.5 50 2.5 4294 954 5248 ok 
15.0 47.3 15.0 50 2.5 4819 954 5774 ok 
Pile 
Length = 12.79 m 
= 13.00 m 
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Below is the summary for the pile length by using the typical design method 
Table 15: Summary of Pile Length 
Nearest Bore Actual Pile Calculated Pile Pile 
Pile Location Hole(s) Length(m) Maximum Minumum Diameter(mm) 
FF1- P28 BH 7,131 16 6.000 27.5 27.5 900 
FF1- P67 BH 7,131 16 10.245 27.5 27.5 900 
FF2 - P184 BH 10, BH 11 6.000 - - 900 
FF2 - P472 BH 7, BH 11 11.000 - - 900 
FF3 - P234 BH 9, BH 12 11.075 28.5 27.5 900 
FF4 - P236 BH 11, BH 12 12.325 14 12 450 
FF4 - P275 BH 11, BH 12 14.625 14 12 450 
FF5 - P33 BH 10 12.425 17.5 17.5 600 
FF5 - P85 BH 10 22.125 17.5 17.5 600 
FSK 1,5 - P470 BH 6, BH 7 14.000 27.5 27.5 900 
FSK 1,5-P44 BH 6, BH 7 8.200 14 14 450 
FSK 2,3,4 - P200 BH 1, BH 2 8.800 28 28 900 
FSK 2,3,4 -P387 BH 1, BH 2 18.000 28 28 900 
FSK 6-P 74 BH 3 2.600 29.5 29.5 900 
FSK 6-P 307 131 13 5.700 20 20 600 
FSK 7- P40 BH 2, BH 4 21.025 17.5 17.5 600 
FSK 7- P370 BH 2, BH 4 7.330 17.5 17.5 600 
PSB - P138 BH 4, BH 5 19.500 17.5 17.5 600 
PSB- P183 BH 4, BH 5 10.775 17.5 17.5 600 
From the results obtained, comparisons between actual pile lengths with the 
estimated pile length were made. Since the estimations were based on the two 
nearest S. I. results, therefore two estimated pile length were obtained for each test 
pile. The higher value of the estimation is considered as maximum pile length while 
the lower value is considered as minimum pile length. The figures below show the 
comparison of the pile length. 
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Figure 4.7: Comparison of Pile Length in FSK 










FF1- P28 FF1- P67 FF2 - FF2 - FF3 - FF4 - FF4- FF5 -P33 FF5-F85 
P184 P472 P234 P236 P275 
Pile Number 
o Actual Pie Length o fMx imm Ale Length D Mrirrun Ale Length 
Figure 4.8: Comparison of Pile Length in FF 
From the diagram, generally there are big differences between the design pile 
lengths with the actual pile length at site. In FSK blocks, the estimated pile lengths 
for FSK 1,5, FSK 2,3,4, and FSK 6 were much higher than the actual pile length. 
While the estimated pile length for FSK 7 and PSB were near to the actual pile 
length. 
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In another hand, for FF blocks, there is no estimated pile length for block FF2 due to 
no S. I. report for that block. In FF blocks, the estimated pile lengths for blocks FF I, 
and FF3 were much higher than the actual pile length on site while the estimated pile 
length for blocks FF4 and FF5 were near to the actual pile lengths. 
Besides, comparison between different Factor of Safety (FOS) used during bored 
pile design has been done. The table and figures below shows the outputs when 
different factor of safety is apply in a design. 
Table 16: Comparison of Pile Length for Different Factor of Safety 
FOS =1 FOS m2 Pile 
Pile Location Maximum Minimum Maximum Minumum Diameter(mm) 
FF1- P28 13 13 27.5 27.5 900 
FF1- P67 13 13 27.5 27.5 900 
FF2 - P184 - - - - 900 
FF2 - P472 - - - - 900 
FF3 - P234 14 13 28.5 27.5 900 
FF4 - P236 7 7 14 12 450 
FF4 - P275 7 7 14 12 450 
FF5 - P33 8.5 8.5 17.5 17.5 600 
FF5 - P85 8.5 8.5 17.5 17.5 600 
FSK 1,5 - 
P470 13 13 27.5 27.5 900 
FSK 1,5 - P44 7 7 14 14 450 
FSK 2,3,4 - P200 13.5 13.5 28 28 900 
FSK 2,3,4 - P387 13.5 13.5 28 28 900 
FSK 6-P 74 15 15 29.5 29.5 900 
FSK 6-P 307 10.5 10.5 20 20 600 
FSK 7- P40 8.5 8.5 17.5 17.5 600 
FSK 7- P370 8.5 8.5 17.5 17.5 600 
PSB - P138 8.5 8.5 17.5 17.5 600 
PSB-P183 8.5 8.5 17.5 17.5 600 
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Comparison Of Pile Lengths For Different FOS For FF 
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FF1-P28 FF1-P67 FF2- FF2- FF3- FF4- FF4- FF5- FF5- FSK t5- 
P1B4 P472 P234 P236 P275 P33 P85 P470 
Pile Location 
D FOS=1 (M aximum Length) 12 FOS-1 (M inumum Length) D FOS=2 (M axinum Length) 13 FOS 2 (M inimum Length) 
1 
Figure 4.9: Comparison of Pile Length in FSK for Different FOS 
Comparison Of Pile Lengths For Different FOS For FF 
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FFI-P28 FFI-P67 FF2- FF2- FF3- FF4- FF4- FF5-P33 FF5-P85 
P184 P472 P234 P236 P275 
Pile Location 
- -- 1(MainumLergth) OF0ý1(MirHxnxnLength) OF0ý2(MaxinumLength) OF0ý2(MinirtumLength) 
1 
OPO, 
Figure 4.10: Comparison of Pile Length in FF for Different FOS 
From the two figures, obviously the higher FOS applied in a design method, 
the more conservative is the design and therefore longer pile length is required. 
There are few main reasons that lead to the huge difference between the actual pile 
length and the designed pile length. They are: 
a. Conservative Design 
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The assumptions made in the design stage were too conservative. The SPT-N 
value has been limited to just 50 blows in the calculation. Ever though the 
limitation for the N-value is varies between consultants, some allow the 
limitation up to 300 while some believe that 200 is the suitable figure for the 
limitation. Nevertheless, the limitation of SPT-N value apply by the author 
generally is not practical and economical. The limitation is too conservative 
compared to the current trend. Besides, as for some S. I. results, RQD was 
detected but during the design, RQD was considered as SPT-N value 50 
blows. This assumption might be not accurate as RQD indicates that rock 
layer was encountered while SPT N value is the measurement for soil layer. 
SPT-N value 50 indicates that the soil is hard layer but the stiffness of hard 
layer is different with rock. Besides, safety factor also plays an important 
role. As the safety factor applied is higher, the design will be more 
conservative. 
b. Different soil profile 
The different occurred due to the uncertainty of the soil as soil is not 
homogeneous. The soil condition might be differing from one place to 
another place even though it is very near. The soil condition might be less 
consistent especially in those limestone areas where cavity will appear. 
While for Kenny hill area where the soil condition is mainly formed by 
clayey silt and silty clay, the soil condition is more consistent. 
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4.8 Recommendations 
There are several steps can be applied in order to overcome the pile 
failure. 
a. Conduct more Soil Investigation 
The soil profile and characteristics might vary from one area 
to another area although the particular two areas are close to 
each other. The more soil investigation carry out before the 
design work can give a more precise and sufficient 
information to the consultants. The ideal condition is one soil 
investigation bore hole for one pile. Nevertheless, this step 
will increase the cost of the construction and also the increase 
the construction period. 
b. Standardize the assumptions used during the design procedure 
Currently there is no standardization of the design method as 
well as the assumptions used by design engineer during the 
design procedure. The consultant design the bored pile based 
on own experience and own risk. Therefore some consultants 
might come out with more conservative design while some 




Bored piles are commonly used in Malaysia as foundation to support heavily 
loaded structures such as high-rise buildings and bridges in view of its low noise, 
low vibration, and flexibility of sizes to suit different load conditions and subsoil 
conditions. Bored pile also popular to be used due to its high bearing capacity 
compared to others types of piles such as spun pile, driven pile and also sheet pile. 
There are many methods used by engineers nowadays in order to design the 
bored pile. Nevertheless, the assumptions made by different engineer are varies from 
factor of safety, empirical values, and how they interpret the soil investigation 
results are different. There is no standardizing among the design method use by the 
engineer. Therefore it is common that it is found that sometimes for a same project 
the pile designed by the engineers are varies. Some emphasize on cost efficient 
while some design are relatively conservative. 
To conclude this project, it is believed that the undertaking of this project 
will greatly benefit the student in numerous ways, broadening the knowledge and 
experience of the student on various geotechnical engineering scopes. Besides, it 
also counter check the pile design by the engineer. At the same time, the outcome of 
the project will definitely be beneficial to engineer in order to design the bored pile 
more accurately and able to avoid any failure of the bored pile. 
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SOIL INVESTIGATION RESULTS 
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Depth RL SPT-N 
0 69.333 0 
-1.5 67.833 14 
-3 66.333 40 
-4.5 64.833 41 
-6 63.333 33 
-7.5 61.833 41 
-9 60.333 50 
-10.5 58.833 50 
-12 57.333 50 
-13.5 55.833 50 
-15 54.333 50 
SPT Plot for SH 1 
0 20 40 60 80 100 
0.0 $ 
-5.0 










SPT N-value ___J 
SPT Plot for BH 2 












Reduced Level: 71.857 
Depth RL SPT-N 
0 71.857 0 
-1.5 70.357 15 
-3 68.857 25 
-4.5 67.357 46 
-6 65.857 44 
-7.5 64.357 45 
-9 62.857 50 
-10.5 61.357 50 
-12 59.857 50 
-13.5 58.357 50 
-15 56.857 50 
-16.5 55.357 50 
-18 53.857 50 
-19.5 52.357 50 
-21 50.857 50 
-22.5 49.357 50 
-24 47.857 50 
-25.5 46.357 50 
BH 4 
Reduced Level: 53.728 
Depth RL SPT-N 
0 53.728 0 
-1.5 52.228 23 
-3 50.728 16 
-4.5 49.228 50 
-6 47.728 50 
-7.5 46.228 50 
-9 44.728 50 
De th RL RQD % 
-10.5 43.228 42 
-12 41.728 0 
-13.5 40.228 0 
-15 38.728 36 
-16.5 37.228 10 
-18 35.728 0 
SPT Plot for BH 3 
0 20 40 60 80 100 
0.0 tý 
-5.0 
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SPT and RQD Plot for BH4 
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Reduced Level : 65.246 SPT and ROD Plot for BH5 
0 20 40 60 80 100 
Depth RL SPT-N 
0 65.246 0 
-1.5 63.746 4 
-3 62.246 16 
-4.5 60.746 50 
-6 59.246 50 
-7.5 57.746 50 




Depth RL °k ROD 
-10.5 54.746 42 
-12 53.246 0 
-13.5 51.746 0 
-15 50.246 36 
-16.5 48.746 10 
-18 47.246 0 
BH 6 
Reduced Level : 69.324 
Depth RL SPT-N 
0 69.324 0 
-1.5 67.824 17 
-3 66.324 41 
-4.5 64.824 50 
-6 63.324 50 
-7.5 61.824 50 
-9 60.324 50 
-10.5 58.824 50 
-12 57.324 50 
-13.5 55.824 50 
-15 54.324 50 
-5.0 



















SPT and RQD Plot for BH 6 







Reduced Level : 82.322 
SPT-N Value & RQD for BH 7 
0 20 40 60 so 100 
De th m RL SPT-N 
0 82.322 0 
-1.5 80.822 21 
-3 79.322 50 
-4.5 77.822 50 
-6 76.322 50 
-7.5 74.822 50 
-9 73.322 50 
-10.5 71.822 50 
-12 70.322 50 
-13.5 68.822 50 
Depth RL RQD % 
-15 67.322 0 
-16.5 65.822 10 
-18 64.322 10 
-19.5 62.822 0 
-21 61.322 0 
-22.5 59.822 0 
-24 58.322 0 
-25.5 56.822 0 
BH 8 
Reduced Level : 80.342 
Depth RL SPT-N 
0 80.342 0 
Depth RL RQD % 
-1.5 78.842 0 
-3 77.342 0 
-4.5 75.842 46 
-6 74.342 29 
-7.5 72.842 35 
-9 71.342 41 
-10.5 69.842 0 
-12 68.342 20 
-13.5 66.842 0 
-15 65.342 27 
-16.5 63.842 36 

















-30.0 SOT N-value and ROD 
SPT Plot for BH 8 















Reduced Level : 66.021 m 
Depth RL SPT-N 
0 66.021 0 
-1.5 64.521 40 
-3 63.021 42 
-4.5 61.521 38 
-6 60.021 6 
-7.5 58.521 50 
-9 57.021 50 
-10.5 55.521 50 
-12 54.021 50 
-13.5 52.521 50 
-15 51.021 50 
BH 10 
Reduced Level: 53.728 
Depth RL SPT-N 
0 53.728 0 
-1.5 52.228 23 
-3 50.728 16 
-4.5 49.228 50 
-6 47.728 50 
-7.5 46.228 50 
-9 44.728 50 
Depth RL RQD % 
-10.5 43.228 25 
-12 41.728 0 
-13.5 40.228 0 
SPT Plot for BH 9 








-30 _ SPT 14-value 
SPT & RQD Plot for BH10 













SPT N-value and RQD 
BH 11 
Reduced Level: 88.212 
Depth RL SPT-N 
0 88.212 0 
-1.5 86.712 50 
-3 85.212 50 
-4.5 83.712 50 
-6 82.212 50 
-7.5 80.712 50 
-9 79.212 50 
Depth RL ROD (%) 
-10.5 77.712 16 
-12 76.212 23 
-13.5 74.712 82 
-15 73.212 20 
-16.5 71.712 13 
-18 70.212 14 
-19.5 68.712 16 
-21 67.212 16 
-22.5 65.712 16 
-24 64.212 16 
-25.5 62.712 16 
-27 61.212 16 
-28.5 59.712 16 
BH 12 
Reduced Level : 54.859 
Depth RL SPT-N 
0 54.859 0 
-1.5 53.359 29 
-3 51.859 28 
-4.5 50.359 28 
-6 48.859 50 
-7.5 47.359 50 
-9 45.859 50 
-10.5 44.359 50 
-12 42.859 50 
-13.5 41.359 50 
Depth RL RQD % 
-15 39.859 25 










SPT and RQD Plot for BH 11 


















SPT N-value and RQD 
SPT and ROD Plot for BH12 
0 20 40 60 80 100 
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Test Pile Results For Block FF4 
11 
UITM - PUNCAK ALAM 
600®m Dharrlsr Bored PIIrr For 1st and Zrd CMde 
! FF5-WTP P331 
UITM- N Aicp AN 
600mm Diametrr Bored Pile Fm It a_M Tnd del. 
(FF 5- WTPP33) 








PILE HBETTIEMBR Inn) 
. ý. -,,. _- 
I `i 
PILE MEAD SETMEMENT (-) 
12 
Test Pile Results For Block FF5 
UITM - PANGM ALAM UITM - PUNCAK ALAM 
BOpam Damkar Bored PIN For IiL and 2nd WTPIP88 - PI381 
ý 
a sýs to u 
VIE W. A. 9EEMBR (' I 
600mm Dlam. Mr Bored P$4. For 1st and 2nd WTP IPSB - PI831 
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1K an Cr "IP fF V7&. L 
Eml 
----. _-- -------- --" ------- ýý VILE HEAD SETTLEMENT Imml 
Test Pile Results For Block FSK 1,5 
UITM " PUNCAK ALAM 999mm Dhunsaw Bored PIM For Ist and 2nd WTPIFSK 1ib 
esM 
Uf M- PUNCAKALAM 
9001nm OfaweM Bond P I. For 1. L and 2nd WTPIFSK 2]A- 
E1 
I- 
PILE MEAD $F71LEYQIf O 0) 
pý 
UITM - PUNCAK ALAM 
900nm Dlanstar Bond PIN For Ist and 2nd Cyck 
1F3K 2.3A-WTP P3WTI 
]m 
pt; 
- am am wow 
0-) 7Rf HEAD SETTLEMENT 
Test Pile Results For Block FSK 2,3,4 
IM(o ' 
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Test Pile Results For Block FSK 6 
URM-PUNCAKALAM 
600mm Dlamdar sorad PfM For f aL and hýd WTP 
(F9K 7-P 40) 
i 
ý-ýs ! Io I: w 
PILE NEM SElTiLFYBR fwial 
U1TM - PUNCAN ALAM 600mm DlalnaMt bored Me For tst and 2nd WTP 




PRE HEM STTLEYR O Po 
Test Pile Results For Block FSK 7 
APPENDIX D 
BORE HOLE LOCATION 

APPENDIX E 





Job Tifle: - CADANGAN UITM PUNCAK ALAM 
Sheet of 
Subject- BH -022 (BLOCK FSK2,3, &4) 









Pile Installation =2 
Type of Pile =1 
Shape of Pile =1 
Dia/ Mdth(m) = 0.450 















Driven 1 Bored 2 Soil 
Material Shape Type 
Concrete 1 Circular 1 Clay C 
Timber 2 Square 2 Sand S 
Steel 3 Triangle 3 













NI NxHs I SOIL I Soil Layer Iks (sand ks (Cray )I Soil 
SPT TYPE Case Typel (a() kN/m3 kWm3 Layer Condition 
Case 1 
20 30 S1 Sand 0.00 133,500 0 Sands/Gravels 
43 65 S1 Sand 0.00 274,000 0 Stiff Clays 
38 57 S1 Sand 0.00 207,400 0 
18 27 S1 Sand 0.00 128,800 0 Case 2 
21 32 S1 Sand 0.00 135,850 0 Soft Clays 
14 21 S1 Sand 0.00 119,400 0 Stiff Clays 
50 75 R3-0.00 00 
50 0R3-0.00 00 Case 3 
50 0R3-0.00 00 
50 0R3-0.00 00 f>y6 
50 0R3-0.00 00 
02-0.00 00 
306.0 
Pile set at layer No. (1-12) =7 Average of N value = 25 
Type of soil at the pile bas =RN value of soll at the pile base = 50 
Rock Properties 
Type of rock = nil 
Depth of pile embedded in rock, Lr = 1.5 m 
Ultimate bond strength between pile and rocBsu = 0.37 N/mm2 (Table 25, BS 8081) 
Unconfined compressive strength, qu = 4000 KN/m2 
Bearing capacity coefficients, Nc =9 (Table 7.4 & Fig. 7.15) 
OUTPUT 
Area of pile base (Ab) 
Perimeter of piles 
Cb 
a (at pile base) 
= 0.1590 m2 
= 1.41372 m 
= 500 kPa 
= 78.0 kPa 
oft a' 
Skin Friction =0 kN ISkin Friction 
End Bearing 
Bearino capacity factors 
Terzaghi s factors 
Nc =9 
Nq = 65.6 
= 174 kN 
0 kN End Bearing =0 kN 
Rock 
Qskin rock = Bsu As 
= 370 x 1.5 x 1.414 
= 784.61 kN 
ce -op 
Concrete 
Concrete grade = 30 N/mm2 
Bearing of concrete = 2862.78 kN 
Total Friction 
Total End Bearing 
Ultimate Carrying Capacity 
Allowable Carrying Capacity (F. O. S. =2.0) 
Allowable Carrying Capacity (F. O. S. =2.5) 
Total pile length 12 m 
= Nc qu Ap 
=9x 4000 x 0.1590 
= 5726 kN 
= 2863 kN (Reduce 50%) 
= 959 kN 
= 2863 kN 
= 3822 kN 
= 1911 kN 
= 1529 kN 
Job No. Sheet of Rev. 
GE OTEC HNIC 
Job Title: - CADANGAN UITM PUNCAK Al AM 
CAPACITY Subject- BH-D22 (BLOCK FSK2,3, &4) Reduce Level : 65.22 m 
OF PILES Client- Designed by ZM Date : - 16-Nov-07 
Checked by Date: - 
CALCULATIONS 
SOIL LAYER 
Soil L Accum. 
Layer (m) L (m) 
1 1.5 1.5 
2 1.5 3.0 
3 1.5 4.5 
4 1.5 6.0 
5 1.5 7.5 
6 1.5 9.0 
7 1.5 10.5 
8 1.5 12.0 
9 1.5 13.5 
10 1.5 15.0 
11 1.5 16.5 
12 0.0 16.5 
CALCULATIONS FOR SKIN RESISTANT OF SHAFT 
CLAY 
Cu fc Qsc EQsc. 



















0.8 0.49 6 2.2 55 
0.8 0.66 18 8.8 19 23 
0.8 0.62 30 14.0 30 53 
0.8 0.48 42 15.0 32 85 
0.8 0.50 54 20.3 43 128 
0.8 0.44 66 21.8 46 174 
0.8 0.00 78 0.0 0 174 
0.8 0.00 90 0.0 0 174 
0.8 0.00 102 0.0 0 174 
0.8 0.00 114 0.0 0 174 
0.8 0.00 126 0.0 0 174 
0.5 0.00 132 0.0 0 174 
Abbreviations: Formulas: 
Cu : undrained compressive strength (kPa) SKIN FRICTION 
Cb : compressive strength at pile base (kPa) Clay: 
Nc : bearing capacity factor (clay) fc = (af). Cu 
Nq : bearing capacity factor (sand) Qsc= fc. As 
a effective overburden pressure (kPa) Sand : 
Ab section area of pile base (m) fs = Ks. tan(8). av 
0 friction angle (degree) Qss= fs. As 
Ks earth pressure coefficient 
L: segmental length (m) END BEARING 
fc : unit friction of clay (kN/m2) Clay : 
Is unit friction of sand (kN/m2) Qbc= Nc. Cb. Ab 
8 angle of wall friction (degree) Sand : 
As : surface area (circumference/perimeter' L) (m) Qbs= Nq. a,,. Ab 
Qsc : ultimate skin friction for clay (kN) 
Qss : ultimate skin friction for sand (kN) 
Refen Foundation Design & Construction 






Job Title: - CADANGAN UITM PUNCAK ALAM 
Subject- BH -D22 (BLOCK FSK2,3, &4) 
Reduce Level : 65.22 m 




Pile Installation =2 
Type of Pile =1 
Shape of Pile =1 
DiaMlidth(m) = 0.600 




















































Driven 1 Bored 2 Soil 
Material Shape Type 
Concrete 1 Circular I Clay C 
Timber 2 Square 2 Sand S 



















































































Pile set at layer No. (1-12) =7 Average of N value 
Type of soil at the pile bas =RN value of soil at the pile base 
Rock Properties 
Type of rock = nil 
Depth of pile embedded in rock, Lr = 1.5 
Ultimate bond strength between pile and rocBsu = 0.37 
Unconfined compressive strength, qu = 4000 
Bearing capacity coefficients, Nc =9 
OUTPUT 
Area of pile base (Ab) 
Perimeter of piles 
Cb 
a (at pile base) 
clav ISand 
Skin Friction =0 kN Skin Friction 
End Bearing =0 kN Bearing 
R2FA 
End 
Qskin rock = Bsu As I Qp 
= 370 x 1.5 x 1.885 
= 1046.2 kN 
Concrete 
Concrete grade 
Bearing of concrete 
= 0.2827 m2 
= 1.88496 m 
= 500 kPa 
= 78.0 kPa 
= 30 N/mms 
= 5089.38 kN 
Total Friction 
Total End Bearing 
Ultimate Carrying Capacity 
Allowable Carrying Capacity (F. O. S. =2.0) 
Allowable Carrying Capacity (F. O. S. =2.5) 
Rev. 










... ........... . Stiff Clays 
Case 3 
Stiff Clays 




N/mm2 (Table 25, BS 8081) 
KN/m2 
(Table 7.4 & Fig. 7.15) 
Bearing capacity factors 
Terzaghi's factors 
Nc =9 
Nq = 65.6 
= 232 kN 
=0 kN 
Nc qu Ap 
9x 4000 x 0.2827 
10179 kN 
5089 kN (Reduce 50%) 
= 1279 kN 
= 5089 kN 
= 6368 kN 
= 3184 kN 
= 2547 kN 
Total pile length a 12 m 
Job No. Sheet of Rev. 
GE OTE CHNIC 
Job Title: - CADANGAN UITM PUNCAK ALAM 
CAPACITY Subject- BH-022 (BLOCK FSK2,3, &4) Reduce Level : 65.22 m 
OF PILES Client- Designed by IM Date : 16-Nov-07 
Checked by Date: 
CALCULATIONS 
SOIL LAYER 
Soil L Accum. 
La er mLm 
1 1.5 1.5 
2 1.5 3.0 
3 1.5 4.5 
4 1.5 6.0 
5 1.5 7.5 
6 1.5 9.0 
7 1.5 10.5 
8 1.5 12.0 
9 1.5 13.5 
10 1.5 15.0 
11 1.5 16.5 
12 0.0 16.5 
CALCULATIONS FOR SKIN RESISTANT OF SHAFT 
Cu fc Qsc EQsc. 
(kPa) (kPa) (kN) kN 
CLAY 
Ks Tan(S) a 
SAND 
ft Qss EQss. 













0.8 0.49 6 2.2 66 
0.8 0.66 18 8.8 25 31 
0.8 0.62 30 14.0 40 71 
0.8 0.48 42 15.0 42 113 
0.8 0.50 54 20.3 57 171 
0.8 0.44 66 21.8 62 232 
0.8 0.00 78 0.0 0 232 
0.8 0.00 90 0.0 0 232 
0.8 0.00 102 0.0 0 232 
0.8 0.00 114 0.0 0 232 
0.8 0.00 126 0.0 0 232 
0.5 0.00 132 0.0 0 232 
Abbreviations: Formulas: 
Cu : undrained compressive strength (kPa) SKIN FRICTION 
Cb : compressive strength at pile base (kPa) Clay: 
Ne : bearing capacity factor (day) fc = («f). Cu 
Nq : bearing capacity factor (sand) Qsc= fc. As 
6 effective overburden pressure (kPa) Sand : 
Ab section area of pile base (m`) fs = Ks. tan(S). o 
+ friction angle (degree) ass= fs. As 
Ks : earth pressure coefficient 
L segmental length (m) END BEARING 
fc : unit friction of clay (kN/m2) Clay : 
is : unit friction of sand (kN/m2) Qbc= Nc. Cb. Ab 
S: angle of wall friction (degree) Sand : 
As surface area (circumference/perimeter " L) (m`) Qbs= Nq. o,,. Ab 
Qsc : ultimate skin friction for clay (kN) 
Qss ultimate skin friction for sand (kN) 
Refere Foundation Design & Construction 





Job Title- CADANGAN UITM PUNCAK ALAM 
Sheet of 
Subject- BH-D22 (BLOCK FSK2,3, &4) 
Reduce Level : 65.22 m 




Pile Installation =2 
Type of Pile =1 
Shape of Pile =1 
Dia/Wdth(m) = 0.900 




















































Driven I Bored 2 Soil 
Material Shape Type 
Concrete I Circular 1 Clay C 
Timber 2 Square 2 Sand S 



















































































Pile set at layer No. (1-12) =7 Average of N value 
Type of soil at the pile bas =RN value of soil at the pile base 
Rock Properties 
Type of rock = nil 
Depth of pile embedded in rock. Lr =3 
Ultimate bond strength between pile and rocBsu = 0.37 
Unconfined compressive strength, qu = 4000 
Bearing capacity coefficients, No =9 
OUTPUT 
Area of pile base (Ab) = 0.6362 m2 
Perimeter of piles = 2.82743 m 
Cb = 500 kPa 
a (at pile base) = 78.0 We 
Clay 6S3nd 
Skin Friction =0 kN Skin Friction 
End Bearing =0 kN End Bearing 
RWk Kock 
Qskin rock = Bsu As Qp 
= 370 x3x2.827 
= 3138.5 kN 
Concrete 
Concrete grade 




Total End Bearing 
Ultimate Carrying Capacity 
Allowable Carrying Capacity (F. O. S. =2.0) 
Allowable Carrying Capacity (F. O. S. =2.5) 


















N/mmZ (Table 25, BS 8081) 
KN/mZ 
(Table 7.4 & Fig. 7.15) 
Bearing capacity factors 
Terzaghrs factors 
Nc =9 
Nq = 65.6 
= 349 kN 
=0 kN 
Ne qu Ap 
9x 4000 x 0.6362 
22902 kN 
11451 kN (Reduce 50%) 





Job No. Sheet of Rev. 
G EOTEC HN IC 
Job T Me: - CADANGAN UITM PUNCAK ALAM 
CAPACITY Subject- BH -D22 
(BLOCK FSK2,3, &4) 
Reduce Level : 65.22 m 
OF PILES 
Client- Designed by 
ZM 
Date : - 
16-Nov-07 
Checked by Date: - 
CALCULATIONS 
CALCULATIONS FOR SKIN RESISTANT OF SHAFT 
SOIL LAYER CLAY SAND 
Soil L Accum. Cu to Qsc EQSC" Ks Tan(S) a fa Qss EQss. 
Layer m Lm kPa kPa kN kN kPa kN kN 
1 1.5 1.5 0.0 000 0.8 0.49 6 2.2 9 9 
2 1.5 3.0 0.0 000 0.8 0.66 18 8.8 38 47 
3 1.5 4.5 0.0 000 0.8 0.62 30 14.0 59 106 
4 1.5 6.0 0.0 000 0.8 0.48 42 15.0 64 170 
5 1.5 7.5 0.0 000 0.8 0.50 54 20.3 86 256 
6 1.5 9.0 0.0 000 0.8 0.44 66 21.8 93 349 
7 1.5 10.5 0.0 000 0.8 0.00 78 0.0 0 349 
8 1.5 12.0 0.0 000 0.8 0.00 90 0.0 0 349 
9 1.5 13.5 0.0 000 0.8 0.00 102 0.0 0 349 
10 1.5 15.0 0.0 000 0.8 0.00 114 0.0 0 349 
11 1.5 16.5 0.0 000 0.8 0.00 126 0.0 0 349 
12 0.0 16.5 0.0 000 0.5 0.00 132 0.0 0 349 
Abbreviations: Formulas: 
Cu : undrained compressive strength (kPa) SKIN FRICTION 
Cb : compressive strength at pile base (kPa) Clay: 
Nc : bearing capacity factor (day) to = (af). CU 
Nq : bearing capacity factor (sand) Qsc= fc. As 
a effective overburden pressure (kPa) Sand : 
Ab section area of pile base (m) to = Ks. tan(S). a 
4 friction angle (degree) Qss= fs. As 
Ks : earth pressure coefficient 
L : segmental length (m) END BEARING 
fc : unit friction of clay (kN/m2) Clay : 
fs : unit friction of sand (kN/m2) Qbc= Nc. Cb. Ab 
S : angle of wall friction (degree) Sand : 
As : surface area (circumference/perimeter L) (m2) Qbs= Nq. a,,. Ab 
Qsc : ultimate skin friction for clay (kN) 
Qss ultimate skin friction for sand (kN) 
Refer (Foundation Design & Construction 
by M. J. Tomlinson 
APPENDIX F 
CALCULATION OF ULTIMATE PILE 
BEARING CAPACITY 
TITLE 
Modulus Elasticity of 450mm Bored Pile 
Design Check 
REF. 1 DESIGN 
Review 
Bored PUa Die 450 
Grade Concrete 35 NM1 Nos of reinforc =9 
Diameter Of rehYOrcernen[ 16 
Modale Elasbdty of Bored Ple   E. /4 + E. A. 
I4, +A, 11 
Etas B of Cormw, 4-(NI kNhmQ 
= 27806 NAmr2 
Area Corcreb A. . 157232.84 rrarf 
Elea ' of steel Es - 205000 NAim2 
Area steal A. " 1810.2857 rmn 
Thus, Modku Bus" of Bored Pib 29822.465 NAmT 
29822485 kN/mt 
TITLE 





Bored P g. Dia 600 
Grads Concrete 35 N/s'an' Nos of reinforcerrmrý = 10 
Diameter of reinforcement 20 
Mot 4 Elastläty of Bored Pile E, 14r + E. l4. 
A, + A. 
Elss' ' of concrete, 
[Fý. 




Elea ticity of steel Es - 205000 Wrtm2 
Area steel A. 3142.8571 mm= 
Th.. Mo k*. of Bored pi* 29775.194 N_ 
291/5194 kNhr? 
TRIP 
Modulus Elastic' of_900mm Bored Pile 
Desqn Check 
REF. I DESIGN 
Review 
1-T=-T gool-4 i- fT to]_J ii 35 N/mn' Nos of reirdorcertýer = 21 ýýý 
Dismeror of reirYacamxY 20 
MoAArs Bas" of Borid 
ArA, 
EJes ' of cortcrete, Eaa ýN V' 
t3rhmý2 
27806 NhmQ 
AreaConuete 629572.51 rrrW 
Eks" of iteel Es 205000 Nhrrn2 
Ares sisal A, 6600 rmi2 
Thus, kAakLe Elea Bored P8e 29643.886 N/rtm' 
= 29643888 kNh 
ýiýý }{ ýFýýýýýý 
_- ý= 
Ultimate Pile Capacity For 450mm Diameter Pile 
n 
0,. - 
Ultimate Pile Capacity FF4- P236(450mm) 
Pile Length =12.325m 
Applied Load, P ItN) 








..... - , i: l. vil. lý, l. 'ýýI. (i. - . i.. 
Ultimate Pile Capacity FF4- P275(450mm) 
Pile Length = 14.625m 
Applied Latd, P RN) 




-1-: ntlcytlc -9-lslcy<1c --^-Odrissoýis(rnciiun 
Ultimate Pile Capacity FSK1,5- P44(450mm) 
Pile Length = 8.200m 
AnvlweLmw, r(kNj 














-a-InAvcl, -a- 1It cYCll -[ý. ýýýsson'sGIlriion 
Ultimate Pile Capacity For 600mm Diameter Pile 
Ultimate Pile Capacity FF5 - P33(600mm) 
Pile Length = 12.425m 







o. 0 10A90 
. 
Ultimate Pile Capacity FF5 - P85(600mm) 
Pile Length = 22.125m 
"ndwd Id, v IkN) 
J. nCNý 1. D00 d1KJ `. pOJ u, (tiib ](n`rtl 
\ý 
ýý 
t2nd<v(I: " - lflvil, --- D. tvissaisCýnrnon 
Ultimate Pile Capacity FSK6-P307(600mm) 
Pile Length = 5.7m 









0-1 ,, I: I, l,,,, 
30 
-ý-1iMivrlý" -i-lUtvtlc -Darý+wn's(inenat 
Ultimate Pile Capacity FSK7-P40(600mm) 
Pile Length = 21.025m 
Applied load, P RN) 
14ýti ý. fln0 'IXU s, ooo 
2 11 
30 
Ultimate Pile Capacity FSK7-P370(600mm) 
Pile length = 7.33m 
Applied Load. P (kNl 
ýý 1 (1IHI : 000 +. f.. ifi (ilKl 5,000 0pG0 7, W0K, 









- 2newdW ý I4htlr -o,. ýwon<onmmn 
Ultimate Pile Capacity PSB P138(600mm) 
Pile length =19.5m 
Applied Lo A, P (kN( 
i-iU tfNil .. " . , UJU 'ý[0J IU.: ý. n, 
p. i. ý....... ý. týa. ý.,. 
Ultimate Pile Capacity PSB P183(600mm) 
Pile length =10.775m 
Aophee lad. P IkN) 
l, (KKý : D00 i, 0tA5 4p(MI 400t 0i J 000 8 P: 1p ý,. 000 , 0000 
30 
-H: nrlcYlle -f-ýlilr. ytlr" ---Oavnwn'ýCnlr"rýwr 
Ultimate Pile Capacity for 900mm Pile Diameter 
Ultimate Pile Capacity FF1- P28(900mm) 
(Pile length= 6m) 
AppketllaM, p(kN( 







__. , i. i...,. ýý. fI 
Ultimate Pile Capacity FF2- P184(900mm) 
(Pile Length = 6m) 
App)ieA luW, P (kN) 








---/, xl4ý - t. i,., 4" ... In i. ýxiý(tMwuy, 
Ultimate Pile Capacity FF2 - P472(900mm) 
Pile Length = Ilm 
Applied knaA, PI kNl 
:, UW a! I(Ký (. Utr0 1 
, 











-1ndcVCic tlslcYck -Davýiýorýýbnnýon 
Ultimate Pile Capacity FF1- P67(900mm) 




Applied Load, P IkN) 
1000 ß+, 1100 A. 400 10.000 12,000 14.000 ICINIJ 1(. 002 20,0(0 
1, 
Ultimate Pile Capacity FF3 - P234(900mm) 
Pile Length = 11.075m 
Appked told, P (MN( 




-t-lntlivclc -i-lal-l, -DarýaaaýbO. ICrlon 
Ultimate Pile Capacity FSK 1,5 P470(900mm) 
Pile Length =14m 
ý, 
Applied load, PI kN) 
ý:, ý ýý .. ý, ... ý ,..,, ._., .., 
s` 








- ýý -.., "1I,,. _ý . ý. ý. .I (I .... 
Ultimate Pile Capacity FSK 2,3,4 P200(900mm) 
Pile Length = 8.8m 
NppF d load. P IAN) 
_. rt1. r 10,000 12 010 14 , 000 1410)0 15. (1 20,00/ 
i 
ý ;:, , ---__ ý ¬ ; `ý 
-m x :U 
-+-1,1cvc1, - l>tcvclc -Da-san'ýCrýt. rion 
Ultimate Pile Capacity FSK 2,3,4 P387(900mm) 
Pile Length = 18m 
"ppk<d toad, P (kN( 










Ultimate Pile Capacity FSK6 - P74(900mm) 
Pile Length = 2.6m 
Applied laM, P IM 
: LiHi a. UýO GAUO 0 . (MN! 10 000 12.000 13.000 10.000 18.000 20.000 
30 
-2ndtY, i, ý I1l1vc1, --[3- s, on'sCrM-wn 
APPENDIX G 
BORED PILE DESIGN 
Project : Piling Works - FF1-P28 & P67 
Title: Pile Length Estimation 
Base on BH 6 
Pile Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety :_ (Skin Friction) 
Factor of Safety : 
Kp: 
2 (End Bearing) 
30,1V (End Bearing) 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Date: 30-Jan-08 
Pile : FF1-P28 8 P67 
EGL., RL : 69.324 m 
C. O. L.: 62.275 m 
Empty Bore: 7.049 m 
Pile We Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (in) (m) N- Values Ks as, all Cy (kN) Os + Ob (kN) 
0,0 62.275 0.0 0 0 0 0 
1.5 60.8 1.5 50 2.5 133 477 610 
10 593 3.0 50 2.5 353 477 831 
4.5 57.8 4.5 50 2.5 596 477 1074 
6.0 56.3 60 50 2.5 848 477 1325 
75 54.8 7.5 50 2.5 1104 477 1582 
9.0 53.3 9.0 50 2.5 1363 477 1840 
10.5 51.8 10.5 50 2.5 1624 477 2101 
12.0 50.3 12.0 50 2.5 1885 477 2362 
13.5 488 13.5 50 2.5 2147 477 2624 
15.0 47.3 15.0 50 2.5 2410 477 2887 
16.5 45.8 16.5 50 2.5 2673 477 3150 
18.0 443 18.0 50 2.5 2936 477 3413 
19.5 42.8 19.5 50 2.5 3200 477 3677 
21.0 41.3 21.0 50 2.5 3464 477 3941 
22.5 39.8 22.5 50 2.5 3728 477 4205 
24.0 38.3 24.0 50 2.5 3992 477 4469 
25.5 36.8 25.5 50 2.5 4256 477 4733 
27.0 35.3 27.0 50 2.5 4520 477 4997 
28.5 33.8 28.5 50 25 4785 477 5262 ok 
30.0 32.3 30.0 50 2.5 5049 477 5526 ok 
Pile Length = 2702 m 
27.50 m 
Project : Piling Worin - FFI-P28 & P67 
Title: PIN Length Estimation 
Bass on BH 7 
Pile Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety: (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Dab: 30-Jan-08 
Pile : FF1-P28 8 P67 
EGL., RL: 80.342 m 
C. O. L.: 62.275 m 
Empty Bore : 18.087 m 
Poe toe Poe length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks as, all Ob (kN) As + Ob (kN) 
0.0 62.275 0.0 0 0 0 
1.5 60.8 1.5 50 2.5 133 477 610 
3.0 59.3 3.0 50 2.5 353 477 831 
4.5 57.8 4.5 50 2.5 596 477 1074 
6.0 56.3 6.0 50 2.5 848 477 1325 
7.5 54.8 7.5 50 2.5 1104 477 1582 
9.0 53.3 9.0 50 2.5 1363 477 1840 
10.5 51.8 10.5 50 2.5 1624 477 2101 
12.0 50.3 12.0 50 2.5 1885 477 2362 
13.5 48.8 13.5 50 2.5 2147 477 2624 
15.0 47.3 15.0 50 2.5 2410 477 2887 
16.5 45.8 16.5 50 2.5 2673 477 3150 
18.0 44.3 18.0 50 2.5 2936 477 3413 
19.5 42.8 19.5 50 2.5 3200 477 3677 
21.0 41.3 21.0 50 2.5 3464 477 3941 
22.5 39.8 22.5 50 2.5 3728 477 4205 
24.0 38.3 24.0 50 2.5 3992 477 4489 
25.5 36.8 25.5 50 2.5 4256 477 4733 
27.0 35.3 27.0 50 2.5 4520 477 4997 
28.5 33.8 28.5 50 2.5 4785 477 6262 ok 
30.0 32.3 30.0 50 2.5 5049 477 5526 ok 
PHe Length = 27.02 m 
27.50 m 
Project : Piling Works - FF3-P234 
Tkla: Pile Length Estimation 
900 mm 
DMA: soJan-oe 
Bas. on BH a 
Pile Diameter: 
Working Load : 5000 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pie level to specific length required. 
Pile : FF3-P234 
EGL., RL : 88.027 m 
C. O. L.: 67.075 m 
Empty Bore : 0.000 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Ca 
Depth RL (m) (m) N- Values Ks Qs, all a, (kN) Os + Ob (kN) 
0.0 66.021 1.1 0 0 0 
1.5 64.5 2.6 40 2.5 106 382 488 
3.0 63.0 4.1 42 2.5 290 401 691 
4.5 81.5 5.6 38 2.5 477 363 840 
6.0 60.0 7.1 38 2.5 670 363 1033 
7.5 58.5 8.6 50 2.5 919 477 1396 
9.0 57.0 10.1 50 2.5 1172 477 1650 
10.5 55.5 11.6 50 2.5 1429 477 1906 
12.0 54.0 13.1 50 2.5 1687 477 2164 
13.5 52.5 14.6 50 2.5 1947 477 2424 
15.0 51.0 16.1 50 2.5 2207 477 2684 
16.5 49.5 17.6 50 2.5 2489 477 2946 
18.0 48.0 19.1 50 2.5 2731 477 3208 
19.5 48.5 20.6 50 2.5 2993 477 3470 
21.0 45.0 22.1 50 2.5 3256 477 3733 
22.5 43.5 23.6 50 2.5 3519 477 3996 
24.0 42.0 25.1 50 2.5 3782 477 4259 
25.5 40.5 28.6 50 2.5 4046 477 4523 
27.0 39.0 28.1 50 2.5 4309 477 4786 
28.5 37.5 29.6 50 2.5 4573 477 5050 ok 
30.0 36.0 31.1 50 2.5 4837 477 5314 ok 
Pd. Length = 28.22 m 
28.50 m 
Projrrel : Pfllnp Works - FF3-P234 
TMe: Pilo Length Es«matlon 
Otis* on BH 10 
He Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Daft: 30-Jan-08 
Pile: FF3-P234 
EGL., RL : 76.535 m 
C. O. L.: 67.075 m 
Empty Bore: 8.460 m 
Pile toe Pte length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs. all QD (kN) Qs+ Ob (kN) 
_ 0.0 67.075 0.0 0 0 0 
1.5 85.6 1.5 50 2.5 133 477 610 
3.0 64.1 3.0 50 2.5 353 477 831 
4.5 62.6 4.5 50 2.5 596 477 1074 
6.0 61.1 6.0 50 2.5 848 477 1325 
7.5 59.6 7.5 50 2.5 1104 477 1582 
9.0 58.1 9.0 50 2.5 1363 477 1840 
10.5 56.6 10.5 50 2.5 1624 477 2101 
12.0 55.1 12.0 50 2.5 1885 477 2362 
13.5 53.6 13.5 50 2.5 2147 477 2624 
15.0 52.1 15.0 50 2.5 2410 477 2887 
16.5 50.6 16.5 50 2.5 2673 477 3150 
18.0 49.1 18.0 50 2.5 2936 477 3413 
19.5 47.6 19.5 50 2.5 3200 477 3677 
21.0 48.1 21.0 50 2.5 3464 477 3941 
22.5 44.6 22.5 50 2.5 3728 477 4205 
24.0 43.1 24.0 50 2.5 3992 477 4469 
25.5 41.6 25.5 50 2.5 4256 477 4733 
27.0 40.1 27.0 50 2.5 4520 477 4997 
28.5 38.6 28.5 50 2.5 4785 477 5262 ok 
30.0 37.1 30.0 50 2.5 5049 477 5526 ok 
Pile Length = 27.02 m 
27.50 m 
ProJsat : Piling Works - FF4-P236 & P276 
TM*: Pile Length Eatlmatlon 
Ra" on BH 11 
Pile Diameter : 450 mm 
Wortring Load : 1200 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Dab: 30Jan-OB 
Ptle: FF4-P236 8 P275 
EGL., RL : 88.212 m 
C. O. L. : 64.085 m 
Empty Bore : 24.127 m 
Pie toe Pie length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qn (kN) Qs " Qb (kN) 
0.0 64.085 0.0 0 0 0 
1.5 62.6 1.5 50 2.5 68 119 186 
3.0 61.1 3.0 50 2.5 177 119 296 
4.5 59.6 4.5 50 2.5 298 119 417 
6.0 58.1 6.0 50 2.5 424 119 543 
7.5 56.6 7.5 50 2.5 552 119 672 
9.0 55.1 9.0 50 2.5 682 119 801 
10.5 53.6 10.5 50 2.5 812 119 931 
12.0 52.1 12.0 50 2.5 942 119 1062 
13.5 50.6 13.5 50 2.5 1074 119 1193 
15.0 49.1 15.0 50 2.5 1205 119 1324 ok 
16.5 47.6 16.5 50 2.5 1336 119 1456 ok 
No Length = 13.59 m 
14.00 m 
(1 for in use and 0 for not in use) 
Project . Piling Works - FF4-P236 & P276 
Data: JQJan-08 Title: Pile Length Estimation 
eate on 8H 12 
Pile Diameter : 450 mm 
Working Load : 1200 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile: FF4-P236 8 P275 
EGL., RL : 54.859 m 
C. O. L.: 64.085 m 
Empty Bore : m -9.226 
Pile toe pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Os, all Ob (kN) as + Ob (KN) 
0.0 54.859 9.2 0 0 0 
1.5 53.4 10.7 50 2.5 66 119 186 
3.0 51.9 12.2 50 2.5 177 119 296 
4.5 50.4 13.7 50 2.5 298 119 417 
6.0 48.9 15.2 50 2.5 424 119 543 
7.5 47.4 16.7 50 2.5 552 119 672 
9.0 45.9 18.2 50 2.5 682 119 801 
10.5 44.4 19.7 50 2.5 812 119 931 
12.0 42.9 21.2 50 2.5 942 119 1062 
13.5 41.4 22.7 50 2.5 1074 119 1193 
15.0 39.9 24.2 50 2.5 1205 119 1324 ok 
16.5 38.4 25.7 50 2.5 1336 119 1456 ok 
Pile Lenpm = 13.59 m 
14.00 m 
ProJeat : Piling Works - FF8"P33 & P88 
Tide: Pile LsnptA Estimation 
Base on QM 10 
Pile Diameter : 
Working Load : 
Factor of Safety : 







Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
DIM: 30-Jon-08 
Pile : FF5-P33 8 P85 
EGL, RL : 78.535 m 
C. O. L.: 67.075 m 
Empty Bore: 9.460 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Ob (kN) Os + Ob (KN) 
0.0 67.075 0.0 0 0 0 
1.5 65.6 1.5 50 2.5 88 212 300 
3.0 64.1 3.0 50 2.5 238 212 448 
4.5 62.6 4.5 50 2.5 398 212 610 
6.0 61.1 6.0 50 2.5 565 212 778 
7.6 59.6 7.5 50 2.5 738 212 948 
9.0 58.1 9.0 50 2.5 909 212 1121 
10.5 56.6 10.5 50 2.5 1082 212 1294 
12.0 55.1 12.0 50 2.5 1257 212 1469 
13.5 53.6 13.5 50 2.5 1431 212 1643 
16.0 52.1 15.0 50 2.5 1606 212 1819 
18.5 50.8 16.5 50 2.5 1782 212 1994 
18.0 49.1 18.0 50 2.5 1957 212 2170 ok 
19.5 47.6 19.5 50 2.5 2133 212 2345 ok 
PNe Length = 17.41 m 
= 17.50 m 
Project : Ming Works - FSK1,6-P470 
Title: Pile Length Estimation 
Bass on BH 6 
Pile Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from too of oda level to specific length required. 
DaN: 30-Jon-08 
Pile : FSK1,5-P470 
EGL., RL : 69.324 m 
C. O. L.: 63.025 m 
Empty Bore : m 6.299 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m (m) N- Values Ks Qs, all Ob (kN) Qs + Qb (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 133 477 610 
3.0 60.0 3.0 50 2.5 353 477 831 
4.5 58.5 4.5 50 2.5 596 477 1074 
6.0 57.0 6.0 50 2.5 848 477 1325 
7.5 55.5 7.5 50 2.5 1104 477 1582 
9.0 54.0 9.0 60 2.5 1363 477 1840 
10.5 52.5 10.5 50 2.5 1624 477 2101 
12.0 51.0 12.0 50 2.5 1885 477 2362 
13.5 49.5 13.5 50 2.5 2147 477 2824 
15.0 48.0 15.0 50 2.5 2410 477 2887 
16.5 46.5 16.5 50 2.5 2673 477 3150 
18.0 45.0 18.0 50 2.5 2936 477 3413 
19.5 43.6 19.5 50 2.5 3200 477 3677 
21.0 42.0 21.0 50 2.5 3464 477 3941 
22.5 40.5 22.5 50 2.5 3728 477 4205 
24.0 39.0 24.0 50 2.5 3992 477 4469 
25.5 37.5 25.5 50 2.5 4256 477 4733 
27.0 36.0 27.0 50 2.5 4520 477 4997 
28.5 34.5 28.5 50 2.5 4785 477 5262 ok 
30.0 33.0 30.0 50 2.5 5049 477 5526 ok 
Pile Length = 27.02 m 
27.50 m 
Project : Piling Works - FSKI, 6 P410 
Tide: Pile Length Esdmadon 
Bass On BH 7 
Notes 
900 mm 
Working Load : 5000 kN 
Factor of Safety : (Skin Friction) 
Pile Diameter : 




Ns and Ks taken as average values from top of pile level to specific length required. 
oats: 30-Jan-08 
Pile : FSK1,5-P470 
EGL., RL: 69.324 m 
C. O. L.: 63.025 m 
Empty Bors : 6.299 m 
Pile toe Pile length SPT Shaft Friction N End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Os. all Oe (kN) Os + Ob (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 133 477 610 
3.0 80.0 3.0 50 2.5 353 477 831 
4.5 58.5 4.5 50 2.5 596 477 1074 
6.0 57.0 6.0 50 2.5 848 477 1325 
7.6 55.5 7.5 50 2.5 1104 477 1582 
9.0 54.0 9.0 50 2.5 1363 477 1840 
10.5 52.5 10.5 50 2.5 1624 477 2101 
12.0 51.0 12.0 50 2.5 1885 477 2362 
13.5 49.5 13.5 50 2.5 2147 477 2624 
15.0 48.0 15.0 50 2.5 2410 477 2887 
16.5 46.5 16.5 50 2.5 2673 477 3150 
18.0 45.0 18.0 50 2.5 2936 477 3413 
19.5 43.5 19.5 50 2.5 3200 477 3677 
21.0 42.0 21.0 50 2.5 3484 477 3941 
22.5 40.5 22.5 50 2.5 3728 477 4205 
24.0 39.0 24.0 50 2.5 3992 477 4469 
25.5 37.5 25.5 50 2.5 4256 477 4733 
27.0 36.0 27.0 50 2.5 4520 477 4997 
28.5 34.5 28.5 50 2.5 4785 477 5262 ok 
30.0 33.0 30.0 50 2.5 5049 477 5526 ok 
PNe Length = 27.02 m 
27.50 m 
Project : Piling Works - FSKI, 66P44 
Tkla: Pilo Length Estlmatlon 
BasaonBH7 
Pile Diameter : 450 mm 
Working Load : 1200 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from lop of pile level to specific length required. 
Data: 30Jsm08 
PHe: FSK15&P44 
EGL., RL: 80.342 m 
C. O. L.: 63.025 m 
Empty Bore: 17.317 m 
Pile toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m N- Values Ks as, all O (kN) Os + Ob (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 66 119 186 
3.0 60.0 3.0 50 2.5 177 119 296 
4.5 58.5 4.5 50 2.5 298 119 417 
6.0 57.0 8.0 50 2.5 424 119 543 
7.5 55.5 7.5 50 2.5 552 119 672 
9.0 54.0 9.0 50 2.5 682 119 801 
10.5 52.5 10.5 50 2.5 812 119 931 
12.0 51.0 12.0 50 2.5 942 119 1062 
13.5 49.5 13.5 50 2.5 1074 119 1193 
15.0 48.0 15.0 50 2.5 1205 119 1324 ok 
16.5 46.5 16.5 50 2.5 1336 119 1456 ok 
PNe Length = 13.59 m 
14.00 m 
Project : Piling Works " FSKI, 6-P" 
Title: PIN Length Estimation 
Base on BH 6 
Pie Diameter 
Waking Load : 








Notes : Na and Ks taken as average values from top of pie level to specific length required. 
Dab: 30-Jan-08 
PYe : FSK1,5-P44 
EGL., RL : 69.324 m 
P. C. O. L.: 63.025 m 
Empty Bore : 8.299 m 
Poe toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qn (kN) Os * Qb (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 66 119 186 
3.0 60.0 3.0 50 2.5 177 119 296 
4.5 58.5 4.5 50 2.5 298 119 417 
6.0 57.0 6.0 50 2.5 424 119 543 
7.5 55.5 7.5 50 2.5 552 119 672 
9.0 54.0 9.0 50 2.5 682 119 801 
10.5 52.5 10.5 50 2.5 812 119 931 
12.0 51.0 12.0 50 2.5 942 119 1062 
13.5 49.5 13.5 50 2.5 1074 119 1193 
Pile Length = 13.59 m 
14 m 
Proj. nt : Piling Works - FSK234. P200RP387 
fltN: PIN Length Estlmatlon 
Baud on BHI 
Pile Diameter : goo mm 
Working Load : 5000 kN 
Factor of Safety : (Skin Friction) 




Notes : No and Ka taken as average values from top of pile level to specific length required 
Dab: 30-Jan-08 
PYe : FSK234-P200&P387 
EGL., RL: 72.836 m 
C. O. L.: 62.625 m 
Empty Bore: 10.211 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Ca pa city 
Depth RL (m) (m) N -Values Ks Qs, all De (kN) Qs + QD (M) 
0.0 62.625 0.0 0 0 0 
1.5 61.1 1.5 32 2.5 85 305 390 
3.0 59.6 3.0 50 2.5 290 477 767 
4.6 58.1 4.5 50 2.5 525 477 1002 
6.0 56.6 6.0 50 2.5 772 477 1249 
7.5 55.1 7.5 50 2.5 1025 477 1502 
9.0 53.6 9.0 50 2.5 1281 477 1759 
10.5 52.1 10.5 50 2.5 1540 477 2017 
12.0 50.6 12.0 50 2.5 1800 477 2277 
13.5 49.1 13.5 50 2.5 2061 477 2538 
15.0 47.6 15.0 50 2.5 2323 477 2800 
18.5 46.1 16.5 50 2.5 2585 477 3062 
18.0 44.8 18.0 50 2.5 2848 477 3325 
19.5 43.1 19.5 50 2.5 3111 477 3588 
21.0 41.8 21.0 50 2.5 3375 477 3852 
22.5 40.1 22.5 50 2.5 3638 477 4115 
24.0 38.6 24.0 50 2.5 3902 477 4379 
25.5 37.1 25.6 50 2.5 4166 477 4643 
27.0 35.6 27.0 50 2.5 4430 477 4907 
28.5 34.1 28.5 50 2.5 4694 477 5171 ok 
30.0 32.6 30.0 50 2.5 4958 477 5435 ok 
No Length = 27.53 m 
28.00 m 
Project : Piling Wort - FSK234-P200&P387 
Title: Pile Length Estimation 
Based on BN2 
Pile Diameter : 900 mm 
Working load 5000 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pie level to specific length required. 
Dab: 3OJam08 
Pde: FSK234-P200&P387 
EGL., RL : 72.836 m 
C. O. L.: 62.625 m 
Empty Bore : 10.211 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Os. all Ob (kN) Os + Ob (kN) 
0.0 62.625 0.0 0 0 0 
1.5 61.1 1.5 32 2.5 85 305 390 
3.0 69.8 3.0 50 2.5 290 477 767 
4.5 58.1 4.5 50 2.5 525 477 1002 
6.0 56.6 6.0 50 2.5 772 477 1249 
7.5 55.1 7.5 50 2.5 1025 477 1502 
9.0 53.6 9.0 50 2.5 1281 477 1759 
10.5 52.1 10.5 50 2.5 1540 477 2017 
12.0 50.8 12.0 50 2.5 1800 477 2277 
13.5 49.1 13.5 50 2.5 2061 477 2538 
15.0 47.6 15.0 50 2.5 2323 477 2800 
16.5 48.1 16.5 50 2.5 2585 477 3062 
18.0 44.6 18.0 50 2.5 2848 477 3325 
19.5 43.1 19.5 50 2.5 3111 477 3588 
21.0 41.6 21.0 50 2.5 3375 477 3852 
22.5 40.1 22.5 50 2.5 3638 477 4115 
24.0 38.6 24.0 50 2.5 3902 477 4379 
25.5 37.1 25.5 50 2.5 4166 477 4643 
27.0 35.6 27.0 50 2.5 4430 477 4907 
28.5 34.1 28.5 50 2.5 4694 477 5171 ok 
30.0 32.6 30.0 50 2.5 4958 477 5435 ok 
No Length = 27.53 m 
28.00 m 
Project : Piling Works - FSK6-P74 
Dab: Tide: Pilo Length Estimation 
Basal on BNB 
P8e Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
30-Jan-08 
P09: FSK6-P74 
EGL., RL : 71.857 m 
C. O. L.: 71.725 m 
Empty Bore: 0.132 m 
Pile toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all On (kN) Os + Ob (kN) 
0.0 71.725 0.0 0 0 0 
1.5 70.2 1.5 15 2.5 40 143 183 
3.0 68.7 3.0 25 2.5 141 239 380 
4.5 67.2 4.5 46 2.5 342 439 781 
6.0 65.7 6.0 44 2.5 551 420 971 
7.5 64.2 7.5 45 2.5 773 429 1203 
9.0 02.7 9.0 50 2.5 1022 477 1500 
10.5 61.2 10.5 50 2.5 1278 477 1753 
12.0 59.7 12.0 50 2.5 1532 477 2009 
13.5 58.2 13.5 50 2.5 1789 477 2266 
15.0 56.7 15.0 50 2.5 2048 477 2525 
16.5 55.2 16.5 50 2.5 2308 477 2785 
18.0 53.7 18.0 50 2.5 2569 477 3046 
19.5 52.2 19.5 50 2.5 2831 477 3308 
21.0 50.7 21.0 50 2.5 3093 477 3570 
22.5 49.2 22.5 50 2.5 3355 477 3832 
24.0 47.7 24.0 50 2.5 3617 477 4095 
25.5 46.2 25.5 50 2.5 3880 477 4357 
27.0 44.7 27.0 50 2.5 4143 477 4621 
28.5 43.2 28.5 50 2.5 4407 477 4884 
30.0 41.7 30.0 50 2.5 4670 477 5147 ok 
31.5 40.2 31.5 50 2.5 4934 477 5411 ok 
Rh Length - 20.17 m 
e 29.50 m 
ProJsd : Piling Works " FSKB-P307 
Tltk: Pile Length Eedmation 
Baal on 8143 
Pile Diameter : 600 mm 
Working Load 2100 kN 
Factor of Safety : (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Date: 3OJanAB 
Pile : FSK6rP307 
EGL., RL : 71.857 m 
C. O. L.: 70.925 m 
Empty Bore: 0.932 m 
Pile toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Os, all Ob (kN) Os + Ob (kN) 
0.0 70.925 0.0 0 0 0 
1.5 69.4 1.5 15 2.5 27 64 90 
3.0 67.9 3.0 25 2.6 94 106 200 
4.5 66.4 4.5 46 2.5 228 195 423 
6.0 64.9 6.0 44 2.5 388 187 554 
7.5 63.4 7.5 45 2.5 515 191 706 
9.0 81.9 9.0 50 2.5 882 212 894 
10.5 60.4 10.5 50 2.5 850 212 1062 
12.0 58.9 12.0 50 2.5 1021 212 1233 
13.5 57.4 13.5 50 2.5 1193 212 1405 
15.0 55.9 15.0 50 2.5 1366 212 1578 
16.5 54.4 16.5 50 2.5 1539 212 1751 
18.0 52.9 18.0 50 2.5 1713 212 1925 
19.5 51.4 19.5 50 2.5 1887 212 2099 
21.0 49.9 21.0 50 2.5 2062 212 2274 ok 
22.5 48.4 22.5 50 2.5 2237 212 2449 ok 
Re Length = 19.51 m 
20.00 m 
Proj, ct : Piling Works - PSK7-P40&P370 
Title: Plls Length Estimation 
Bawd on BH2 
Pie Diameter : 600 mm 
Working Load : 2100 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Dab: 30-Jan-08 
Pile: FSK7-P40&P370 
EGL., RL : 89.333 m 
C. O. L.: 81.525 m 
Empty Bore: 7.808 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) m) N- Values Ks Cis, all Ob (kN) Qs + pb (kN) 
0.0 61.525 0.0 0 0 0 
1.5 60.0 1.5 50 2.5 88 212 300 
3.0 58.5 3.0 50 2.5 236 212 448 
4.5 57.0 4.5 50 2.5 398 212 810 
6.0 55.5 6.0 50 2.5 565 212 778 
7.5 54.0 7.5 60 2.5 736 212 948 
9.0 52.5 9.0 50 2.5 909 212 1121 
10.5 51.0 10.5 50 2.5 1082 212 1294 
12.0 49.5 12.0 50 2.5 1257 212 1469 
13.5 48.0 13.5 50 2.5 1431 212 1643 
15.0 46.5 15.0 50 2.5 1606 212 1819 
16.5 45.0 16.5 50 2.5 1782 212 1994 
18.0 43.5 18.0 50 2.5 1957 212 2170 ok 
19.5 42.0 19.5 50 2.5 2133 212 2345 ok 
Pile length = 17.41 m 
= 17.50 m 
Project : Piling Works - PSB-P138&P183 
TMe: PIN Length Estimation 
B... d on BH6 
Pile Diameter : WO mm 
Working Load 2100 kN 
Factor of Safety : 
__ 
(Skin Friction) 




Notes : No and Ks taken as average values from top of pile level to specific length required. 
Dift: 30-Jan-08 
Pile: PSB-P138&P183 
EGL., RL: 65.246 m 
C. O. L.: 61.525 m 
Empty Bore : 3.721 m 
He toe POe length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qb (kN) Qs + Qb (kN) 
0.0 61.525 0.0 0 0 0 
1.5 60.0 1.5 50 2.5 88 212 300 
3.0 58.5 3.0 50 2.5 236 212 448 
4.5 57.0 4.5 50 2.5 398 212 610 
6.0 55.5 6.0 50 2.5 565 212 778 
7.5 54.0 7.5 50 2.5 736 212 948 
9.0 52.5 9.0 50 2.5 909 212 1121 
10.5 51.0 10.5 50 2.5 1082 212 1294 
12.0 49.5 12.0 50 2.5 1257 212 1469 
13.5 48.0 13.5 50 2.5 1431 212 1643 
15.0 48.5 15.0 50 2.5 1606 212 1819 
16.5 45.0 16.5 50 2.5 1782 212 1994 
18.0 43.5 18.0 50 2.5 1957 212 2170 ok 
19.5 42.0 19.5 50 2.5 2133 212 2345 ok 
Pile Length = 17.41 m 
= 17.50 m 
Project : Plling Works - FF1-P28 & P67 
Title: Pile Length Estimation 
Base on BH 6 
Pile Diameter: 900 mm 
Working load : 5000 kN 
Factor of Safety :I (Skin Friction) 
Factor of Safety : 
Kp: 
1 (End Bearing) 
3v. 00 (End Bearing) 
Date: 30-Jan-08 
Pile : FF1-P28 8 P67 
EGL., RL : 69.324 m 
C. O. L.: 62.275 m 
Empty Bore . 7,049 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe Pile length SPT Shaft Friction (kN) nd Bearin Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Ob (kN) Qs + Ob (KN) 
0.0 62.275 0.0 0 L5 0 0 0 
1.5 60.8 1.5 50 2.5 265 954 1219 
3.0 59.3 3.0 50 2.5 707 954 1661 
4.5 57.8 4.5 50 2.5 1193 954 2147 
6.0 56.3 6.0 50 2.5 1696 954 2651 
7.5 54.8 7.5 50 2.5 2209 954 3163 
9.0 53.3 9.0 50 2.5 2726 954 3681 
10.5 51.8 10.5 50 2.5 3247 954 4201 
12.0 50.3 12.0 50 2.5 3770 954 4724 
13.5 48.8 13.5 50 2.5 4294 954 5248 ok 
15.0 47.3 15.0 50 2.5 4819 954 5774 ok 
Pile Length = 12.79 m 
13.00 m 
Project : Piling Works - FFI-P28 & P67 
Title: Pile Length Estimation Date: 30Jan-08 
Base on BH 6 
Pile Diameter: 900 mm 
Working Load 5000 kN 
Factor of Safety :1 (Skin Friction) 
Factor of Safety :1 (End Bearing) 
Ko : 30 00 (End Bearing) 
Pile : FF1-P28 & P67 
EGL., RL: 69.324 m 
C. O. L.: 62.275 m 
Empty Bore : 7.049 m 
Notes : Ns and KS taken as average values from top of pile level to specific length required. 
Pile toe Pile length SPT Shaft Friction kN nd Bearin Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qb (kN) Qs + Ob (kN) 
0.0 62.275 0.0 0 25 0 0 0 
1.5 60.8 1.5 50 2.5 265 954 1219 
10 59.3 3.0 50 2.5 707 954 1661 
4.5 57.8 4.5 50 2.5 1193 954 2147 
6.0 56.3 6.0 50 2.5 1696 954 2651 
7.5 54.8 7.5 50 2.5 2209 954 3163 
9.0 53.3 9.0 50 2.5 2726 954 3681 
10.5 51.8 10.5 50 2.5 3247 954 4201 
12.0 50.3 12.0 50 2.5 3770 954 4724 
13.5 48.8 13.5 50 2.5 4294 954 5248 ok 
15.0 47.3 15.0 50 2.5 4819 954 5774 ok 
Pile Length = 12.79 m 
= 13.00 m 
ProJact : Piling Works - FFI-P28 & PS? 
Title: Pile Length Estimation 
Base on BN 7 
Pile Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety . (Skin Friction) 







EGL.. RL: 80.342 m 
C. O. L.: 62.275 m 
Empty Bore: 18.067 m 
No and Ks taken as average values from top of pile level to specific length required. 
Pile toe Pile length SPT Shaft Friction (kN) nd Beano Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Q, (kN) Qs + Qb (kN) 
0.0 62.275 0.0 0 0 0 
1.5 60.8 1.5 50 2.5 285 954 1219 
3.0 59.3 3.0 50 2.5 707 954 1661 
4.5 57.8 4.5 50 2.5 1193 954 2147 
8.0 56.3 6.0 50 2.5 1696 954 2651 
7.5 54.8 7.5 50 2.5 2209 954 3163 
9.0 53.3 9.0 50 2.5 2726 954 3881 
10.5 51.8 10.5 50 2.5 3247 954 4201 
12.0 50.3 12.0 50 2.5 3770 954 4724 
13.5 48.8 13.5 50 2.5 4294 954 5248 ok 
15.0 47.3 15.0 50 2.5 4819 954 5774 ok 
Pile Length = 12.79 m 
13.00 in 
ProJ. ot : Piling Works - FF3-P234 
T@I.: Pile Length Estimation 
Ba" on 6 $ 
Boo mm 
Working Load : 5000 kN 
Factor of Safety : (Skin Friction) 
Pile Diameter : 




Notes : Na and Ks taken as average values from top of pile level to specific length required. 
Date: 3OJan-08 
PUe: FF3-P234 
EGL., RL : 66.021 m 
C. O. L.: 67.075 m 
Empty Bore : 0.000 m 
Pile toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks as. all Qb (kN) as + ab (kN) 
0.0 66.021 1.1 0 0 0 
1.5 64.5 2.6 40 2.5 212 763 975 
3.0 63.0 4.1 42 2.5 580 802 1381 
4.5 61.5 5.6 38 2.5 954 725 1679 
6.0 60.0 7.1 38 2.5 1340 725 2065 
7.5 58.5 8.6 50 2.5 1838 954 2792 
9.0 57.0 10.1 50 2.5 2345 954 3299 
10.5 55.5 11.6 50 2.5 2857 954 3812 
12.0 54.0 13.1 50 2.5 3374 954 4328 
13.5 52.5 14.8 50 2.5 3893 954 4848 
15.0 51.0 16.1 50 2.5 4415 954 5369 ok 
15.5 49.5 17.8 50 2.5 4937 954 5892 ok 
Pile Length = 13.94 m 
14.00 m 
Project : Piling Works - FF3"P234 
Title: Pile Length Estimation 
900 mm 
Date: 30-Jon-08 
Baas on BH 10 
Pile Diameter : 
Working Load : 5000 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile : FF3. P234 
EGL., RL: 76.535 m 
C. O. L.: 67.075 m 
Empty Bore : 9.460 m 
Poe toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qb (kN) Os + Ob (kN) 
0.0 67.075 0.0 0 0 0 
1.5 65.6 1.5 50 2.5 265 954 1219 
3.0 64.1 3.0 50 2.5 707 954 1661 
4.5 62.6 4.5 50 2.5 1193 954 2147 
8.0 61.1 6.0 50 2.5 1696 954 2651 
7.5 59.6 7.5 50 2.5 2209 954 3163 
9.0 58.1 9.0 50 2.5 2726 954 3681 
10.5 56.6 10.5 50 2.5 3247 954 4201 
12.0 55.1 12.0 50 2.5 3770 954 4724 
13.5 53.6 13.5 50 2.5 4294 954 5248 ok 
15.0 52.1 15.0 50 2.5 4819 954 5774 ok 
Pile Length = 12.79 m 
13.00 m 
Project : Piling Works - FF4-P236 & P276 
TIRO: Pile Length Estimation 
Baas on BH II 
Pile Diameter : 450 mm 
Working Load 1200 kN 
Factor of Safety :_____ (Skin Friction 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Date: 30Jan-OB 
Pile: FF4-P236 8 P275 
EGL., RL : 88.212 m 
C. O. L.: 64.085 m 
Empty Bore : 24.127 m 
Pile toe Pilo length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Cis, all D, (kN) Os + Ob (kN) 
0.0 64.085 0.0 0 0 0 
1.5 62.6 1.5 50 2.5 133 239 371 
3.0 61.1 3.0 50 2.5 353 239 592 
4.5 59.6 4.5 50 2.5 596 239 835 
6.0 58.1 6.0 50 2.5 648 239 1087 
7.5 56.6 7.5 50 2.5 1104 239 1343 ok 
9.0 55.1 9.0 50 2.5 1363 239 1602 ok 
Pile Length = 6.67 m 
7.00 m 
(1 for in use and 0 for not in use) 
ProJsct : Piling Works - FF4-P236 & P275 
Title: Pils Length Eatlmetion 
Ra" on BH 12 
Pile Diameter : 450 mm 
Working Load : 1200 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from top of pile level to specific length required 
Daft: 30Jan-08 
Pile: FF4-P236 8 P275 
EGL., RL : 54.859 m 
C. O. L.: 64.085 m 
Empty Bore : -9.226 m 
Pile toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Q, (kN) Qs + Qb (kN) 
0.0 54.859 9.2 0 0 0 
1.5 53.4 10.7 50 2.5 133 239 371 
3.0 51.9 12.2 50 2.5 353 239 592 
4.5 504 137 50 2.5 596 239 835 
6.0 48.9 15.2 50 2.5 848 239 1087 
7.5 47.4 16.7 50 2.5 1104 239 1343 ok 
9.0 45.9 18.2 50 2.5 1363 239 1602 ok 
Pile Length = 6.67 m 
7.00 m 
Project : Piling Works - FF6-P33 & P85 
Title: Pile Length Estimation 
Base on BH 10 
Pile Diameter : 
Working Load : 
Factor of Safety : 







Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Dab: 30-Jan-08 
Pile : FF5-P33 8 P85 
EGL., RL : 76.535 m 
C. O. L. : 67.075 m 
Empty Bore : 9.460 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qb (kN) Qs + Ob (kN) 
0.0 67.075 0.0 0 0 0 
1.5 65.6 1.5 50 2.5 177 424 501 
3.0 64.1 3.0 50 2.5 471 424 895 
4.5 62.6 4.5 50 2.5 795 424 1219 
6.0 81.1 6.0 50 2.5 1131 424 1555 
7.5 59.6 7.5 50 2.5 1473 424 1897 
9.0 58.1 9.0 50 2.5 1818 424 2242 ok 
10.5 56.6 10.5 50 2.5 2165 424 2589 ok 
Re Length = 8.39 m 
8.50 m 
Project : Piling Works - FSKI, SP470 
Tide: Pilo Length Eitlmatlon 
934t" on SH 6 
Pile Diameter: 900 mm 
Working Load : 5000 kN 
Factor of Safety : 





Ns and Ks taken as average values from top of pile level to specific length required. 
Dab: 30-Jan-08 
Pile: FSK1,6-P470 
EGL., RL: 69.324 m 
C. O. L.: 63.025 m 
Empty Bore: 6.299 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Os, all Ob (kN) Qs + Ob (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 265 954 1219 
3.0 60.0 3.0 50 2.5 707 954 1661 
4.5 58.5 4.5 50 2.5 1193 954 2147 
6.0 57.0 6.0 50 2.5 1696 954 2651 
7,5 55.5 7.5 50 2.5 2209 954 3163 
9.0 54.0 9.0 50 2.5 2726 954 3681 
10.5 52.5 10.5 50 2.5 3247 954 4201 
12.0 51.0 12.0 50 2.5 3770 954 4724 
13.5 49.5 13.5 50 2.5 4294 954 5248 ok 
15.0 48.0 15.0 50 2.5 4819 954 5774 ok 
Pile Length = 12.79 m 
13.00 m 
Project: Piling Works - FSKI, 6-P470 
Tide: Pile Length Estimation Date: 30-Jan-08 
Ba on BH 7 
Pile Diameter : 900 mm Pile : FSK1,5"P470 
EGL., RL : 69.324 m 
C. O. L.: 63.025 m 
Working Load : 5000 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Empty Bore : 8.299 m 
Pile toe Pile length SPT Shaft Friction (kN) End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks as, all Ob (kN) Qs + Qb (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 265 954 1219 
3.0 60.0 3.0 50 2.5 707 954 1661 
4.5 58.5 4.5 50 2.5 1193 954 2147 
6.0 57.0 6.0 50 2.5 1696 954 2651 
7.5 55.5 7.5 50 2.5 2209 954 3163 
9.0 54.0 9.0 50 2.5 2726 954 3681 
10.5 52.5 10.5 50 2.5 3247 954 4201 
12.0 51.0 12.0 50 2.5 3770 954 4724 
13.5 49.5 13.5 50 2.5 4294 954 5248 ok 
15.0 48.0 15.0 50 2.5 4819 954 5774 ok 
Pile Length = 12.79 m 
13.00 m 
Project : Piling Works - FSKI, 6-P44 
Title: Pilo Length Estimation 
ease on BH 7 
Pile Diameter : 450 mm 
Working Load 1200 kN 
Factor of Safety (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Dab.: 30-Jan-OB 
Pile : FSK1,5"P44 
EGL., RL: 80.342 m 
C. O. L.: 63.025 m 
Empty Bore : 17.317 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Ob (kN) Qs « Ob (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 133 239 371 
3.0 60.0 3.0 50 2.5 353 239 592 
4.5 58.5 4.5 50 2.5 596 239 835 
6.0 57.0 6.0 50 2.5 848 239 1087 
7.5 55.5 7.5 50 2.5 1104 239 1343 ok 
9.0 54.0 9.0 50 2.5 1363 239 1602 ok 
10.5 52.5 10.5 50 2.5 1624 239 1862 ok 
12.0 51.0 12.0 50 2.5 1885 239 2124 ok 
13.5 49.5 13.5 50 2.5 2147 239 2386 ok 
15.0 48.0 15.0 50 2.5 2410 239 2648 ok 
16.5 46.5 16.5 50 2.5 2673 239 2911 ok 
No Length = 6.67 m 
7.00 m 
(1 for in use and 0 for not in use) 
Project : Piling Works - FSKI, S-P/4 
Title: Pile Length Estimation 
ow on BHB 
Pile Diameter : 450 mm 
Working Load : 1200 kN 
Factor of Safety: 





Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Date: 30-Jan-08 
Pile: FSKI, 5-P44 
EGL., RL: 69.324 m 
C. O. L.: 63.025 m 
Empty Bore : 6.299 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Gapacity 
Depth RL (m) (m) N- Values Ks Qs, all Q, (kN) Qs + Ob (kN) 
0.0 63.025 0.0 0 0 0 
1.5 61.5 1.5 50 2.5 133 239 371 
3.0 60.0 3.0 50 2.5 353 239 592 
4.5 58.5 4.5 50 2.5 596 239 835 
6.0 57.0 6.0 50 2.5 848 239 1087 
7.5 55.5 7.5 50 2.5 1104 239 1343 ok 
9.0 54.0 9.0 50 2.5 1363 239 1602 ok 
Pile Length = 6.87 m 
7.00 m 
ProJect : Piling Works " FSK234-P200&P387 
Title: Pile Length Estimation Dab: 30-Jan-08 
Based on Bill 
Pile Diameter : 900 mm PBe : FSK234-P200&P387 
EGL., RL : 72.836 m 
C. O. L.: 62.625 m 
Working Load : 5000 kN 
Factor of Safety (Skin Friction) 




Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Empty Bore : 10.211 m 
Pie toe Pie length SPT Shaft Friction N End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Os, all Ob (kN) Os + Ob (kN) 
0.0 62.625 0.0 0 0 0 
1.5 61.1 1.5 32 2.5 170 611 780 
3.0 59.6 3.0 50 2.5 580 954 1534 
4.5 58.1 4.5 50 2.5 1050 954 2004 
6.0 56.6 6.0 50 2.5 1544 954 2498 
7.5 55.1 7.5 50 2.5 2050 954 3004 
9.0 53.8 9.0 50 2.5 2563 954 3517 
10.5 52.1 10.5 50 2.5 3080 954 4034 
12.0 50.6 12.0 50 2.5 3600 954 4555 
13.5 49.1 13.5 50 2.5 4122 954 5077 ok 
15.0 47.6 15.0 50 2.5 4646 954 5600 ok 
Re Length = 13.28 m 
13.50 m 
Protract : Piling Works " FSK234-P200&P387 
Title: Pile Length Estimation 
Bawd on BH2 
Pile Diameter : 900 mm 
Working Load : 5000 kN 
Factor of Safety : 





Notes : NO and Ks taken as average values from top of pde level to specific length 
Dab: 30-Jan-08 
Pile : FSK234-P200&P387 
EGL., RL : 72.836 m 
C. O. L.: 62.625 m 
Empty Bore : 10.211 m 
Pile toe Pile length SPT Shaft Friction kN End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Qb (kN) Qs + Ob (kN) 
0.0 62.625 0.0 0 0 0 
1.5 61.1 1.5 32 2.5 170 811 780 
3.0 59.6 3.0 50 2.5 580 954 1534 
4.5 58.1 4.5 50 2.5 1050 954 2004 
6.0 56.6 6.0 50 2.5 1544 954 2498 
7.5 55.1 7.5 50 2.5 2050 954 3004 
9.0 53.6 9.0 50 2.5 25e3 954 3517 
10.5 52.1 10.5 50 2.5 3080 954 4034 
12.0 50.6 12.0 50 2.5 3600 954 4555 
13.5 49.1 13.5 50 2.5 4122 954 5077 ok 
15.0 47.6 15.0 50 2.5 4646 954 5600 ok 
He Length = 13.28 m 
13.50 m 
Project : Piling Works - FSK6-P307 
Title: Pile Length Estimation 
Bawd on BH3 
Pile Diameter : 600 mm 
Working Load : 2100 kN 
Factor of Safety : (Skin Friction) 







EGL.. RL : 71.857 m 
C. 0-L.: 70.925 m 
Empty Bore : 0.932 m 
Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe Pile length SPT Shaft Friction kN nd Bearin Total Capacity 
Depth RL (m) (m) N- Values Ks Qs, all Q, (kN) Qs + Qb (kN) 
0.0 70.925 0.0 0 0 0 
1.5 69.4 1.5 15 2.5 53 127 180 
3.0 67.9 3.0 25 2.5 188 212 401 
4.5 66.4 4.5 46 2.5 456 390 846 
6.0 64.9 6.0 44 2.5 735 373 1108 
7.5 63.4 7.5 45 2.5 1031 382 1413 
9.0 61.9 9.0 50 2.5 1363 424 1787 
10.5 60.4 10.5 50 2.5 1701 424 2125 ok 
12.0 58.9 12.0 50 2.5 2042 424 2466 ok 
Pile length = 10.39 m 
10.50 m 
Project : Piling Works - FSKB-P74 
TM*: Pile Length Estimation 
Based on BH3 
Pile Diameter: 900 mm 
Working Load 5000 kN 
Factor of Safety : (Skin Friction) 





Pile : FSK6-P74 
EGL.. RL : 71.857 m 
C. O. L.: 71.725 m 
Empty Bore : 0.132 m 
Notes : Ns and Ks taken as average values from top of pile level to specific length required. 
Pile toe Pile length SPT Shaft Friction kN nil Bearin Total Capacity 
Depth RL (m) (m) N -Values Ks Q11 
Qb (kN) Qs + Qb (kN) 
0.0 71.725 0.0 0 0 0 
1.5 70.2 1.5 15 2.5 80 286 388 
3.0 68.7 3.0 25 2.5 283 477 760 
4.5 67.2 4.5 46 2.5 684 878 1562 
6.0 85.7 6.0 44 2.5 1103 840 1942 
7.5 64.2 7.5 45 2.5 1546 859 2405 
9.0 82.7 9.0 50 2.5 2045 954 2999 
10.5 61.2 10.5 50 2.5 2551 954 3506 
12.0 59.7 12.0 50 2.5 3063 954 4017 
13.5 58.2 13.5 50 2.5 3578 954 4533 
15.0 56.7 15.0 50 2.5 4097 954 5051 ok 
16.5 55.2 16.5 50 2.5 4617 954 5571 ok 
Pile Length = 14.86 m 
_ 15.00 m 
Pmoct : Piling Worla - FSK7-P103P370 
Tltie: PIN Length Estimation 
Baaad on BH2 
Pile Diameter : 600 mm 
Working load : 2100 kN 
Factor of Safety : 





Ns and Ks taken as average values from top of pile level to specihc length required. 
Dab: 30Jan-08 
Pie FSK7-P40&P370 
EGL., RL: 69.333 m 
C. O. L : 61525 m 
Empty Bore T808 m 
Pile toe Pile length SPT Shaft Fnthon (kN) End Beanng Total Capacity 
Depth RL (m) (m) N- Values Ks as, all Qe (kN) Os + Ob (kN) 
0.0 61.525 0.0 0 0 0 
1.5 60.0 1.5 50 2.5 177 424 601 
3.0 58.5 3.0 50 2.5 471 424 895 
4.5 57.0 4.5 50 2.5 795 424 1219 
6.0 55.5 6.0 50 2.5 1131 424 1555 
7.5 54.0 7.5 50 2.5 1473 424 1897 
9.0 52.5 9.0 50 2.5 1818 424 2242 ok 
10.5 51.0 10.5 50 2.5 2165 424 2589 Ok 
Pie Length = 8.39 m 
8.50 m 
Project : Piling Works - PS8-P138UP183 
Titre: Pik Length Estimation Dab: 30-Jan-08 
Based on BM6 
Pile Diameter : 600 mm Pie : PSB-P1386P183 
EGL., RL : 65.246 m 
C. O. L : 61.525 m 
Working Load : 2100 kN 
Factor of Safety : 





Notes : Ns and Ks taken as average values from top of pie level to specific length required. 
Empty Bore : 3.721 m 
Pis toe Pie length SPT Shaft Friction N End Bearing Total Capacity 
Depth RL (m) (m) N- Values Ks Qs. all Ob (kN) os + Ob (kN) 
0.0 61.525 0.0 0 0 0 
1.5 60.0 1.5 50 2.5 177 424 601 
3.0 58.5 3.0 50 2.5 471 424 895 
4.5 57.0 4.5 50 2.5 795 424 1219 
6.0 55.5 6.0 50 2.5 1131 424 1555 
7.5 54.0 7.5 50 2.5 1473 424 1897 
9.0 52.5 9.0 50 2.5 1818 424 2242 ok 
10.5 51.0 10.5 50 2.5 2165 424 2589 ok 
Pie Length = 8.39 m 
8.50 m 
APPENDIX H 
SUMMARY OF PDA RESULTS 
Summary of PDA test 
Pile No. Diameter(mm) Test Load(Tons) Mobillised Capacity 
(tons) 
Temporary Pile Head 
Settlement(mm) 
FSK7-P137 450 240 260.0 6.69 
FSK7-P139 600 420 467.6 6.16 
FSK7-P221 450 240 288.2 5.35 
FSK7-P232 600 420 485.0 6.98 
FSK7-P303 600 420 477.9 5.17 
FSK7-P318 450 240 300.6 6.28 
FSK7-P420 600 420 450.0 7.75 
FSK7-P421 600 420 459.3 4.59 
